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HERE ONE MUST HEAR! 











Combined Operations Demand 
Noise-Free Radio Channels 


Upon reception and transmission of radio 
commands ... upon freedom from local 
static’s message-mangling crashes . . . may 
depend the timing which makes combined 
operations successful. 

On every front, Solar Elim-O-Stat Filters 
are keeping speech channels clear... absorb- 
ing local interference where it starts . .. at 
motors, generators, contacts. 

Severe seasoning under combat conditions 
gives Solar engineers war-proved products 
to study, helps prepare for industry’s ‘‘com- 
bined operations” when world skyways, | 
seaways and railways again are routes of 
neighbor-to-neighbor trade. Let Solar advise 
you on radio-noise suppression. Solar Manu- 
facturing Corporation, 285 Madison Ave., 
New York 17, N. Y. 
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| Trained These Men 


ae «= Chief Operator 
ot Broadcasting System 
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‘Before 1 completed your 









lessons obtained my 

Radio Broadcast Oper- 

tor’s license and imme- 

diately joined Station 

WMPC where I am_ now 

Chief r.”’—HLOL- 
LIS F. HAYES, 327 Macison St., La- 
t » Michigan 


ist Lt. in Signal Corps 
“I cannot divulge any in 

mation as to my type of 

k but I can say that 
N.R.L training is 
in mighty handy _ thes 
jay RICHARD W. AN- 
DERSON (Address omitted 
f nulitary reasons. ) 
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$10 a Week In Spare Time 
; “I repaired some Radio sets 


when 1 was on my tenth 
lesson. I really don’t see 
how you can give so much 


for such a small amount of 
money. I made $600 in a 
year and a half, and I have 
made an average of $10 a 
week—just spare time.’"—JOHN JERRY, 
hKalamath St., Deuver, Colorado, 
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More Radio Technicians and Operators 
Now Make $50 a Week than Ever Before 


Would you like your own Radio busi- 
ness, or a fascinating job as a Radi» 
Technician or Operator? Then listen 
to this! 

I will send you a FREE Lesson, “Get- 
ting Acquainted with Receiver Servic- 
ing,” to prove how practical it is tu 
train at home for Radio. This Lesson is 
from my regular Course. It’s a valuable 
handbook of “inside tips.’* Tells how 
“Superhet” Receivers work—how to fix 
Electrodynamic Speakers—gives hints on 
I.F. Transformer Repair—how to locat 
defective soldered joinis—Antenna, Os- 
cillator Coil facts—Receiver Servicing 
Technique, etc. It is yours FREE to keep 
and use! Just mail Coupon. 

And with this Sample Lesson I'll send 
my free, 64-page, illustrated book, ““How 
to Train at Home and Win Rich Re- 
wards in Radio.” It describes many fas- 
cinating Radio jobs, explains how N.R.I. 
trains you at home by the unique 
method that has turned hundreds of be- 
ginners, amateurs, and “Radio screw- 
driver-mechanics” into well-paid Radio 
Technicians and Operators! 


How My “50-50 Method” Paves Way 
to Good Pay 
My “50-50 Method”’—half building, 
testing real Radio Circuits, half learn- 
ing from easy-to-grasp, illustrated les- 
sons—is a proven way to learn Radio 












—right in your own home in spare time! 

You get a thorough grounding in 
Radio fundamentals from my lessons— 
PRACTICE what you learn by building a 
Measuring Instrument, Superheterodyne 
Circuit, A.M. Signal Generator, other 
typical Circuits—PROVE what you 
learn by hundreds of fascinating tests! 


Many Beginners Make $5, $10 a Week 
EXTRA in Spare Time 


As soon as you enroll for my Course 
I start sending EXTRA MONEY JOB 
SHEETS tiat show how to make $5, $10 
a week EXTRA MONEY fixings 
spare time. Right now, probably in your 
neizhborhood, there's room for more 
spare and full time Radio Technicians. 
With no new Radios being made fixing 
Radios pays better today than ever be- 
fore. This gives you a real opportunity 
to get started! 


Big Demand for Trained Radio 
Technicians, Operators 

There’s a shortage today of trained 
Radio men. Broadcasting Stations, Po- 
lice Radio, Aviation Radio, Public Ad- 
dress Systems need Radio Technicians, 
Operators. Radio equipment manufac- 
turers employ thousands. Then, think of 
the NEW jobs that Television, Elec- 
tronics and Frequency Modulation wit!l 





TELEVISION 
ELECTRONICS 


FREQUENCY 
MODULATION 


My up-to-date 
Course includes 
training in these 
new devel- 
opments. 































open up after the war. I will train you 
to be ready to cash in when Victory 
releases the amazing wartime Radio dee 
velopments for peacetime uses. 














Find Out What N. R. 1. Can Do For YOU 
MAIL COUPON BELOW for FREE 
Lesson and 64-paze book. They're packed 
with Radio facts. 













You'll read a descrip- 

















tion of my Course—*‘50-50 Method’ — 
EXTRA MONEY Job Sheets—6 Kits of 
By the time x Radio parts. You'll see letters from men Act 
Tents Wi I trained, and find out how YOU can QUICKLY 
hundre train at home. And you'll have my free MAIL 
— Lesson to KEEP. No obligation. Just COUPON 
mail coupon at once in envelope or paste 
on penny postcard! J. E. SMITH, Presi- 


Now 
dent, Dept. 4FX, National Radio Insti- ; 
tute, Washington 9, D. C 


Ger Born ini, FREE ~ ores 


J. E. SMITH, President. Dept. 4FX 
NATIONAL RADIO INSTITUTE, Washington 9, D. C. 
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Without obligating me, mai 


1 your Sample I 
64-page Book FRE 


am particularly 


esson and 
interested in the 
branch of Radio checked below. (No salesman will call. 
Write plainly.) 
Radio Service Business of |. Operating Broadcasting 
My Own Stations ji 
.Army, Navy Radio 


Radio Stor ; Operating Police Radio 


Spare Time Radio Serv- 


a Stations EB 
Gov't Civilian Radio Job «Operating Ship and Har- 
Aviation Radio bor Radio 


you have not decided which branch you prefer—mail 
coupon for facts to help you decide.) 


| y 
| . .Service Technician for 
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ON THE COVER 


An idea for defense against electronic radio-lo- 
cators is the subject of this month’s cover. The 
bombers are screened by light defensive wire nets 
towed by fighter planes. These screens reflect the 
waves sent from ranging instruments and give an 'n- 
correct reading on their ranging devices. The 
fighters are more maneuverable than bombers and 
have a better chance to get out of the fire zone 
If the net is hit only a small loss is incurred 
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NEW 
LETTER 


CONTEST 
for SERVICEMEN! 


ELEVEN Ist PRIZE WINNERS 
IN 5 MONTHS IN CONTEST #1! 








Yes sir, guys, the hundreds of letters received 
were so swell that double first prize winners 
had to be awarded each of the first four 
months and there were triple first prize win- 
ners the fifth and last month... 


SO—HERE WE GO AGAIN! 


Get in on this NEW letter contest—write and 
tell us your first hand experiences with all 
types of Radio Communications equipment 
built by Hallicrafters including the famous 
SCR-299! 





RULES FOR THE CONTEST 


Hallicrafters will give $100.00 for the best letter received during 
each of the five months of April, May, June, July and August. (Deadline: Received by 
midnight, the last day of each month.) . . . For every serious letter received Hallicrafters 
will send $1.00 so even if you do not win a big prize your time will not be in vain. ... 
Your letter will become the property of Hallicrafters and they will have the right to 
reproduce it in a Hallicrafters advertisement. Write as many letters as you wish. V-mail 
letters will do. . . . Military regulations prohibit the publication of winners’ names 
and photos at present . ... monthly winners will be notified immediately upon judging. 


‘=. hallicrafters ravio 


BONDS! 


THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16. U.S. A. 
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TOP COVER... 
for rt ttack at Dawu! 


As dawn comes, lean, snarling pursuit planes roar through 
a lightening sky to become protective patrol above ground 
operations. It is “top cover” to shield the men below from 
air-assault, or to blast in low, screaming dives enemy 
installations that are blocking the advance. 

The ever present, Hallicrafters-built SCR-299 Mobile 
Radio Communications Trucks are often the means of direct- 
ing the “top cover.” Operating under any conditions, these 
Giants of Military Radio, whether calling for “top cover” 
or directing the fire of artillery, “get the message through.” 


BUY MORE BONDS! 


WS hallicrafters ravio 


THE HALLICRAFTERS COMPANY, MANUFACTURERS OF 
RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S.A. 
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SPRAYBERRY RADIO TRAINING 


~TECHNICAL | 
L KNOWLEDGE | 
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HERE’S THE ONE PRACTICAL WAY TO TRAIN FOR 
BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION 


The offer I make you here is the opportunity of a lifetime. It’s EASY TO START 


your big chance to get ready for a wonderful future im the 






















swiftly expanding field of Radio-Electronics INCLUDING You can master the Sprayberry course 
Radio, Television, Frequency Modulation and Industrial . Elec- in your spare tirse. It will not inter- 


fere in any way with your present 
duties. Get the facts about my train- 
ing now. Take the first important 


tronics. Be wise! NOW’S the time to start. No previous experi- 
ence is necessary. The Sprayberry Course starts right at the 


beginning of Radio. You can’t get lost. It gets the various step toward the money-making fu- 
subjects across in such a clear, simple way that you under- ture of your dreams. All features 
stand and remember. are fully explained in my big, 


illustrated Free Book. Write for 
it at once! 





I'll Show You a New, Fast Way to Test Radio Sets With- 
out Manufactured Equipment 


The very same Radio Parts I supply with your course for GEF BOOK ene 
gaining pre-experience in Radio Repair work may be adapted 


through an exclusive Sprayberry wiring procedure to serve for 











complete, fast, accurate Radio Receiver trouble-shocting. Thus ' - 

under Sprayberry methods you do not have one cent of outlay : SPRAYBERRY ACADEMY OF RADIO ' 

for manufactured Test Equipment which is not only expensive . ¥ . ' 
a F. L. Sprayberry, Pres. 

but scarce. Pirate ' 

; Box 500TF ' 

P Y F B - i Y 0 G d R di 1 Pveblo, Colorado 4 

r $ I 4 

apares Vee Ter 8 was ¢ om wus UNS aes § _ Please rusk my FREE copy of “HOW TO MAKE MONEY IN 4 

Jobs . . . Civilian or Military g RADIO, ELECTRONICS and TELEVISION.” 1 

' ' 

My training will give you the broad, fundamental principles ' 5 

so necessary as a background no matter which branch of Radio ' Ag : 

you wish to specialize in. I make it easy for you to learn Radio ' 5 

Set Repair and Installation Work. I teach you how to install : # \ 

and repair Electronic Equipment. If you enter the Army, Navy 1 A ' 

or Marines, my training will help you win higher rating and 1 a 

better pay. > , a 

1 City ‘ State cove - 6 

§ Tear off this coupon, mail in envelope or paste on penny postcard. # 

OO de 






517 





RADIO-CRAFT for JUNE, 1944 








A United States Wor messcge prepored by the W 


We're just little people 


We're not brass hats. 

We're not big shots. 

We're just plain folks ... but 

We're the folks who made this country! 
And we're the folks who will save it! 


Save it from two things it’s got to be saved from now. 
The first thing is the Enemy. The second’s 
something that doesn’t look very dangerous, but is. 
It’s the danger of Prices Getting Out of Hand. 


Here we are this year—after we've paid our taxes—with 
131 billion bucks in our pockets. 

But only 93 billion dollars’ worth of goods to buy. 
That leaves 38 extra billion dollars. 


Sure, the easy thing to do is to take that 38 billion 
and start running around buying things we don’t need, 
bidding against each other ... forcing prices up and up! 


Then people want higher wages. Then prices go up some more 
—and again wages go up. So do prices again. 


And then where are we! 


But us little guys—us workers, us farmers, us businessmen 
—are not going to take the easy way out. 


We're not going to buy a single, solitary thing that we can 
get along without. 


We're not going to ask higher wages for our work, 
or higher prices for the things we sell. 


We'll pay our taxes willingly, without griping ... 
no matter how much in taxes our country needs. 


We'll pay off all our debts now, and make no new ones. 


We'll never pay a cent above ceiling prices. 
And we'll buy rationed goods only by exchanging stamps. 


We'll build up a savings account, 
and take out adequate life insurance. 


We'll buy War Bonds until it pinches the daylights 
out of our pocketbooks. 


Heaven knows, these sacrifices are chicken feed, 
compared to the ones our sons are making. 


HELP 
Use it up...Wear it out. 


Make it do... Or do without. KEEP 


r Advertising Council; approved by the Office of Wor Information; and contributed by the Magazine Publishers of Americo. 
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EISSNER of MT. CARMEL 





Why all eyes in the 
Electronics Industry 
are on 

this little city 

in Illinois 











Beauty — and Accuracy! Top-grade personnel, brought up in a community where 
electronics skill has become a heritage, give Meissner products their far- 


famed quality. There are hundreds doing similar work. 


ol 
Cons 


Close Co-operation! This is a factory conference at Meiss- 
ner’s Mt. Carmel plant. Here production plans are 
worked out for maximum harmony, top efficiency. 


Trouble for the Axis! Youthful vision here combines with 
mature judgment to keep Meissner in the forefront of 
electronics progress, These men are testing. 
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Precision-el—that’s the name earned by Meissner 
personnel because of their skill at all types of pre- 
cision work. Here is one of many Meissner veterans, 


Just Out! 
Special 1944 Bulletin! 

—showing radio parts in 

Meissner’s 1944 line. Con 

tains complete descriptive 

matter, with pictures. Now, 

more than ever, you need to 

know what the market offers 

Send for your copy today, 

A The supply is limited. It’ 
‘ n ~\ free. Write to address below. 


Naas 
Res 


¥ 


METSSNE LR 


MANUFACTURING COMPANY « MT. CARMEL, ILL. 


ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE 
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Induction Ceremony 


This is an X-ray photograph of the final 
‘Vas. step in the stiff pre-induction examina- 

\ tion which National Union engineers 

are giving many of the N. U. Tubes now 
headed for combat duty. 

Why X-ray? Because with great objectives 
and priceless lives at stake, it is a military 
necessity to know that critical-type N. U. Tubes 
are sound through and through—equal in every 
way to the ordeals they'll face in battle. Even 
tubes which have passed scores of operational 
tests with flying colors, are scrutinized by the 
searching eyes of the X-ray engineer. X-ray 
examination of the finished tubes—after all 


Transmitting, Cathode Rav, Receiving, Special Purpose © 


precessing has been completed—helps our 
scientists to know that there is 70 hidden weak- 
ness anywhere. 

This insistence upon leaving nothing to 
chance typifies the uncompromising scientific 
standards which prevail at National Union. It 
is assurance thet every tube which carries the 
N. U. trademark can be counted on to do its 
duty, always. Can be counted on, tco, to reflect 
credit on the service engineers who sell them. For 
radio, television and electronic tubcs of known 
dependability . . . count on National Union. 
NATIONAL UNION RADIO CORPORATION, NEWARK, N. J. 


Factories: Newark and Maplewood, N. J., Lansdale and Robesonia, Pa. 


Tubes * Condensers » Volume Controls « Photo Electric Celis + Panel Lamps Flashlight Bulbs 


RADIO-CRAFT for JUNE, 








44 















iil 


sat ame dy 


a a 

















Electronics 


nearly every industry . . . will this 


E are accustomed by this time to contemplate 
in wonder the glory that electronics promises 

for the post-war period, where almost every- 
thing imaginable will be done by electronics. This is no 
longer news. 

The thing we hear little about is what the electronic 
revolution will do to labor in the post-war period. 

To begin with, we are in the midst of a long war and 
the end is nowhere in sight. Many months ago I men- 
tioned in these pages, that the year 1946—if we are 
lucky—would bring us to the close of the war. I still 
hope that this may come true. 

By that time we will have been at war over six years— 
not four—because we actually started to gird ourselves 
for war in 1940 and have been at it ever since. But six 
years in wartime must be considered as at least 25 
peacetime years in technological progress, and some 
authorities will go even further than that. All this means 
that when peace finally does come, a very large percent- 
age of manufacturing methods will have been completely 
cutdated vis-d-vis the 1940 methods. New materials, 
new machinery, new devices, and particularly electron- 
ics, have caused a complete technological revolution 
which has already shaken all industry to the roots. 
Every month, every year adds to this revolution and 
the end cannot be foreseen. 

Many well-meaning people—capitalists and bankers 
particularly—are fearful of the post-war period, be- 
cause they have an idea that this new technological 
revolution will bring huge unemployment in its wake. 
They reason that with so many things now being done 
with such little manpower, when the war is over, mil- 
lions upon millions of people will be idle again as in the 
depression of the 1930's. 

Recently a well-known economist painted a dreary 
picture of the post-war future, mainly due to technologi- 
cal unemployment. It seems that there is at present a 
whispering campaign voicing similar opinions, some 


. ... Elecironic Robots are on the way ... soon they wil be in 


ment bugaboo and threw miilicrs cf werkers out ot their jobs? .... 


HUGO GERNSBACK 


Radio Thirty-Five Dears Ago 


and Labor 


add to the technological unemploy- 


people even going so far as to predict that there will 
be an actual revolution in the United States because 
machines will throw out men faster than they can be 
employed. 

These well-meaning but befuddled people of this 
type—and there are many thousands of them at present 
—are as nutty as a Christmas fruit cake. They are the 
people who learn nothing from past lessons and can 
only see a mechanized country with almost total unem- 
ployment. This very unscientific and tireseme group 
need not be taken seriously. It is, of course, true that 
the machine often does create temporary unemployment, 
but the automobile, the airplane and hundreds of other 
new inventions have shown that such unemployment 
usually is short-lived, because new machines, new de- 
vices, new processes, in the end create more jobs than 
there ever were before. The automobile industry, for 
instance, is a good example of this. Through it hun- 
dreds of different industries were benefited—such as 
the steel, glass, plastics, fabrics, rubber, paint and hun- 
dreds of others, in a list too long to mention. 

When the electronic preduction methods, which are 
already in use now, will be further improved and per- 
fected in the post-war period, only a fraction of the 
men now needed in a great number of industries will be 
required. 

To show what is meant, I refer the reader to the 
article in the May issue of RADIO-CRAFT entitled Rus- 
sia’s Electron Robots, which was a short digest of the 
book, Russia’s Secret Weapon, by the Canadian author, 
Dyson Carter. 

It is quite certain that many factories which in 1940 
employed large numbers of employees, wiil only be using 
dozens, where hundreds were used before. What hap- 
rens to the others that are “thrown out of work?” The 
answer is that the machine always creates new machines 
and new industries which in turn must be supplied with 
new labor, too. So many new materials, so many new 
processes have been (Continued on page 571) 
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Marconi, of wireless fame. in an interest 
ing letter to The London Times, referring 
to “certain noxious physical effects alleged 


operators in the course of their employ- 


“Singing” Wireless, Berlin report re- 
garding the German Telefunken Wireless 
Telegraph Company of a new system called 
1 “Singing sparks.” 
wireless telegraphic ; ‘ : 
7 Amateur Defense of Interference, by 
John Crockford. 
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AR NEWS is obtained chiefly 
by means of the radio, according 
to a survey conducted last month 
among a representative group of 
housewives of New York State. 


The survey, which was released by 
WSYR, Syracuse, discovered that 69% 
obtained their news via the radio, as against 
31% who depended on the newspapers. A 
few used both sources. 

Incidentally, it was discovered that house- 
Wives are spending more time at home than 
before the war, a fact which is interesting 
to radio advertisers. Approximately 41% 
of the women interviewed spent more time 
in the house than before, while from 6% 
to 9% spent less. No statement was avail- 

able as to whether the smaller figure may 
not be greatly weighted by the fact that at 
least some of the women spending less time 
in the home are war workers who are away 


the whole day. 
“ 
TALIAN aliens in the United States 


will again receive radios which they 

deposited with local police authorities 

shortly after this country’s entry into 
war with that country. 

By the terms of the order issued by At- 
torney-General Biddle last month, they may 
obtain not only their radios, but other ar- 
ticles deposited by them in compliance with 
the r residential proclamation regarding 

strategic” possessions of aliens. It will be 
necessary only for the owner to be prop- 
crly identified and to present to the United 
States Marshal for their district the orig- 
inal receipt given for the impounded arti- 
cles. 

O 

OVIE “chain” television was given 

its premiere April 10, when James 
Lawrence lly introduced a televi- 

sion film that was simultaneously 
broadcast by WNBT, New York; WRGB, 
Schenectady; WPTZ, Philadelphia; 
WTZR, Chicago, and KTSL, Hollywood. 

The introduction by the chairman of 
the F.C.C. was broadcast both by sound 
and voice from the New York, Philadelphia 
and Schenectady stations. 

The play, “Patrolling the Ether,” was one 
of M-G-M’s “Crime Does Not Pay” series 
and will shortly be released through the 
regular motion picture channels. 


Radio-Electronics 


Items I nteresting 











ROADCAST receiver production 
for 1944 will be confined to export, 
and cannot be expected to furnish any 
surplus tor domestic sales, according 

to a statement by Bond Geddes, executive 
vice-president of the RMA, made last month 
to the annual spring conference of the as- 
sociation. 


No slackening will take place in military 
radio and radar production, which is still 
duties in volume, he said. Output of tubes 
for domestic replacement sales will be se 
verely limited for the next sixty to ninety 
days, owing to increased pressure from the 
Army for military tubes of a miniature 
type. He added, however, that it should 
possible to speed civilian tube production 
considerably at the end of that period. 


Among several recent changes in produc- 
tion schedules reflecting the progress ot the 
war has been a reduction in tank radar and 
a sharp increase in Navy orders, which now 
bulk up to more than half of the total. 
Sudden changes in the military situation 
might cause a change in the trends, intro- 
duce new ones, or greatly heighten or lessen 
demands for radio and electronic equipment. 


Man power continues to pose the greatest 
problem facing the industry, Mr. Geddes re- 
ported, noting that the extension of the gen- 
eral drait to men more than twenty-six vears 
old would hit radio manufacturers hard be- 

cause of the high percentage of young tech- 
nicians in the field. He added that it is con- 
sidered essential that irreplaceable workers 
in radio and ground communitations be cx- 
empted, as well as such workers in radar 
who are presently protected, and expressed 


hope that the War Production Board will be 


successful in its present efforts to have the 
exemption so extended. 





FCC chairman James Lawrence Fly as he faces the camera at the movie television premiere. 
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REQUENCIES used by the Armée 

Forces. and civil government agenci 

now total 5,096, according to the chair 

man of the FCC, J. L. Fly, in a state 
ment before a House Committee last month 
These frequencies run all the way from II 
to 162,000 Ke. The frequencies do not i 
clude those used by international shortwa 
stations used by the OWL, as these statior 
are licensed to .commercial broadcastii 
companies. The Government agency thx 
buys up all their time and supplies the pro 
grams. 

The Army leads the list of Government 
agencies using frequencies, with a total 
2,189. Of that total, the Army has 875 ex- 
lusive frequencies, shares 271 with othe 
Government agencies; divides 245 with non- 
Government and 798 with both Government 
and private industry. 

Navy is second with a total of 1,882 fre- 
quencies. Of that number 550 are exclusiy 
276 are shared with other Government ag¢ 
cies ; 274 with non-Government and 782 with 
hoth Government and non-Government 
Third on the list is the Civil Aeronautics 
\uthority, with 352 frequencies, of which 
106 are exclusive. The Coast Guard, with 
316, is fourth, sharing all but 82 of its fre- 
quencies. The Dept. of Agriculture is fifth, 
having been assigned 132 frequencies, of 
which 38 are exclusive. Mr. Fly explained 
that most of the Agriculture Dept. frequen- 
cies are used for fire-prevention work in 
forests. 

The Dept. of Commerce has 30 frequen- 
cies, exclusive of the CAA, the figures dis- 
closed. Six of those are exclusive, 18 shared 
with other Government agencies and six 
_ both = vernment and private licensees. 

The FCC has 19 frequencies, 12 of which 
are exclusive, 3 shared with other Gov- 
ernment departments, and 2 each with both 
Government and non-Government and civil- 
ian licensees. 


a 
MATEURS are now being featured 


on the Chicago ether in a half-hour 

program Saturday mornings over 

station WWJD. The  prograt 
which will run from 7:30 to 7:45 and fron 
8:00 to 8:15, is sponsored by the Newar! 


Electric Company. It will include 1 
spot announcements and accounts of tli 
patriotic accomplishments of over 30,000 11 


censed amateur operators in the Arme 
Services, war plants, and in WERS.t 
dispensable adjunct to Civilian De 
which was established directly after P 
Harbor. 

“We feel that the amateurs will come | 
strong in their hobby after the war,” 
Samuel sag soso president of the com] 
“not only because of the benevolent 
tude of our government towards the 
teurs, but also because of the greatl 
creased interest generated in the subject ! 
the war. We will stand ready to serve the 
amateur and help him continue in his 
cation which has repeatedly rendered 
country such service in so many time 
emergency.” 
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m BAND widening was proposed t 

e mont Ra Technical Planning 

Boar he investigating the problen 

onthly Review 
recommended an imerease of the present 

number ot channels from 40 to 80 or 100, 


with no narrowing of the present 200-1 


to the Technician channel width, 









































The resolution continues the lin y 
of the FM broadcasters, who prefer t 
main 1 a | { l 
present bands, rather than ta i ce on 
the “wide open spac in tl | r ire- 
ISTENERS to FM scored an interest- work. Such setups will be particularly val-  Guenctes, whieh would restit in some disto- 
ing variety of reactions in a survey uable in mass production assembly lines, C®Uon ot t present set-u : 
released last month by General Elec and they may be extended to include load- for the station n ners. Other authoriti 
tric. Different geographical locations, ig 1 Jatiorms and shi ping rooms.’ i rsa ' Mt ™ ie ctceact 
th accompanying differences in local cir- According to Mr. Beal, television can hich . bag lle ; sls . 
stances, were apparently responsible for  ¢ras may be used in connection with chemi- — ‘"S pn a in 
unexpectedly wide variations in reports, cal reaction chambers, making Visible t @ 
\sked “What does FM reception mean to the operator without personal risk the chain 
ot?” 40 weccens ie tae Wow V ovte otaners ot events occurring in COMPA ated chem ADiO- CONTROLLED - tor pc oO 
, ; cal production units, and thus enable hin nks ¢ 1 g ra improve- 
tated that higher quality reproduction was I S : tat are . S 
= utstanding characteristic and 30 per- to control _ the process with optimum re- ment, accordn t in tish re ort t 
ent considered elimination or near-etimina- sults. Specially-built cameras may be used ___, month from t Fiith Art I - 
son of static the mail tere. “Hike & turnaces to observe steps m the forma head, sonth ot Ri Sin In appear- 
Quality Programs” was the answer given aon of alloys, and others may solve vital ance to the Mark IL, illustrat nen ne 
4 percent of the listeners. In. Phila- problems of analysis in important indus- new B 4. otographs of which are not 
delphia 28 percent acclaimed in the higher trial PrOCESACS. , : * yet avanable, Gilters from it im one 1 
lity of reproduction and only 84 the “In addition,” Mr Beal declared, tele- manner, Instead of ving up wi t 
luction of static. Higher quality pro- Vision equipment may factitate port move- charge, the new tank t carries 1,000 | ; 
is was noted by 35 percent of the lis- ments of ships. The cameras located fore of explosive to the selected target. drops it 






. . . and aft, and on port and starboard sides and uttles back to its “base.’ he 
Milwaukee and Detroit agreed fair- 1 . port i st 1 t t | 






















ly closely on 40 percent for better quality of vessels, could lessen th, hazards of dock- is then exptoced by radio at the desired mo- 

reproduction and 16 percent for static elim- ing and insure safety in crowded shipping ment. ' , 
ration, while aplining (25 percent for Mil- lanes. — es ; Phe tank wv nib nee wae. Orne 
waukee and 20 percent for Detroit) 5 per- : W e like —— I TESCE the use ot : tele- was disabled betwee = ics, a ce = 
cent on the question of higher quality pro- Y3!0" metropolitan: traffe control and the s ene ot a hatt etweet Nazi artil- 
parte z along congested motor routes, Cameras ma) lery and British engineers, the Germans trvy- 
” ‘ be installed permanently at busy intersec- ing to destroy it by guntire before it could 
fe) tions to flash to traffic headquarters run- be salvaged. The Allied sapper illy suc- 


ning, up-to-the-minute picture accounts that ceeded in dragging it under 1 dark 


=u should greatty aid traffic experts in easing ness to a rear area, where it was later given 
HURCH SERVICES by television congestion.” a searching mi n 

were started last m@ath by DuMont 

television station W2XWYV with an 
Easter service, according to a report 


last month by Radio Daily. 














he Easter service was rendered espe- 

cially attractive throug gh illustration of the 

Scripture reat lings with a_ collection of 

unous paintings covering the dramatic 
rom Palm Sunday to Easter. 














schecule cai for lLroadcasting serv- 
ices every Sunday morning at 10 o'clock, 
Eastern War Time 
















iv] 
ELEVISION as a new and effective 


ud to industry after the’ war was pre- 
licted at Detroit last month by Ralph 
Beal <CA Laboratories in an 







Ca of the 
address to the Engineering Society of 

















leed appropriz ate” to make 
elations in “one of the world’s most 
ird-looking and busiest industrial com- 
s.’ Mr. Beal envisaged television 
coming “eves” of. factories, the 

s of coordin: ting activities in giant 
fa ‘turing p! ants, such as those in De- 





























t ind the means also of peering into 
and situations that might be inacces- 
s - extremely hazardous to man.” 
inl l eC used to ext nd the evesight 
tee plant manager to critical operations 
that ordinarily id require much time 


rt to ree personal inspection 
might even be inaccessible—thus 
can aid immeasurably in plant 





vision cameras at strategic points 





Courtesy Black Star 







mnected by wire to receivers where Latest in radio-controlled devices is the Nazi-constructed "Beetle" robot tank. Strikingly like the proposed 
tlon experts, fo remen and su es radio jeeps illustrated on the cover of the December number of Ra sft. these tiny land-torp2does 
follow the flow of fabricated or raw carry from 500 to 1,000 pounds of explosives and travel at a speed of 20 miles per hour. Early "Mark | 





beetles used in the Russian campaign were controlled by a cable which carried the electric impulses 


vs and watch the progress of 'the to the control mechanism. The ‘'Mark II"', used later at the Anzio beachhead, is fully radio-controlled 
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COMMAND SETS IN 
MODERN BATTLE 


that would mean then that the enemy planes 


HE radio command set is a low-power 

transmitter and receiver which is used 
for communication at short range between 
planes. By mei the command sets, all 
planes in an entire squadron can carry on 
two-way conversations with each other, or 
even with other planes in different squad- 
rons. Usually all landing and take-off in 
structions between planes and ground are 
also sent and received over this radio equip 
nent 

The illustration above, is | from 
Talk, house organ of Western FE! 
distributed to its 82.000) employees, 
shows a bombing mission against a French 
channel port. At the moment when the 
bombardier in the leading shouts, 
“Bombs away,” the pilot of an 

ne sees thre Messers 

to attack. Imm 
squadron 
bandits at 
Nin 


ms ot 


Battl 
Co., 
and 


leciric 


coming 
the 
over “three 
Nine high.” 
means pl 
other planes rosie ae ; 
dial betore them see | v this mes 
in what direction the enemy planes 
ing im, If he had said “eleven 


The 
watch 
xactly 

com- 


o'( low k 
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in from the left at a sharp 
angle; twelve o'clock would mean planes 
dead straight : etc. 

The other pl: ines acknowledge the receipt 
of the message with the word “Roger. 
This is flight talk and means “message re- 
ceived.” 

The bombers’ fighter protection, a squad- 
ron of P47 Thunderbolts, also hears the 
warning and reports back to the bombers 
that it is attacking. One bomber (distant 
center) has been crippled by anti-aircrai 
gunfire during its bombing run and is re- 
turning to an emergency landing field in 
England. The English coast is at th« 
lower left. The i 
radio ¢ d set calls the 
i 1 with the message “wound 

ave is given so that ar 
ambn will be standing by when t! 
crippled pe makes its landing. It is a; 
it that without modern radio communi 
this bombing mission might 
with American lives and 
wiped out. 
command 


were ¢ coming 


seen 


control towe 


pare 
cation, 
failed, 
equipment 

The radio 


costly 


rece iver 


crippled bomber over its 


have 


itself is 


shown in the insert at the top left ha 
the large picture. Built to bot = transn 
receive under conditions wh 

must be combined with rms 

same time heing ru; 
with absolute reliability in a 
maneuvering plane in an atm 
flak, it must be a masterpiece 
ing to accomplish its ; 


reed enot 
vigor 


1 
osphe 


“ordin 


S 
RADIO-DEMOCRACY AWARD 


( rez ation of the E dw: ard a 1} 
Radio Award of $1000 to be given th 
son making the greatest contributi mi ¢ 
1944 to d lemocracy throu gh the e 
radio is announced by Oh 
sity. 

A score of national leaders i: 
government, business, and radio hay 
proved the project, made possible thr 
a gift by Mr. Bernays, New York 
elations counsel, to Ohio State’s hh 

r Education by Radio. 

Terms of the agreement provid 
award shall ¢ the individual wl 
utstanding contribution 
n the field of radio 
) cratic understanding, ! 

and democratic action 
United States.” 
It is specifically stated tl 
hall not go to a “corporation, 
thoug! 


ro to 


other multiple entity,” al 
to an individual within any oi 
ations, 
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OUND has three notable character- 
istics, loudness, pitch, and tone. Loud- 
depends upon the amplitude of 
the wave, and is usually measured in 
terms of the pressure in bars ( per 
square centimeter), although » loudness 
as noted by the ear is proportio mal to the 
logarithm of the actual sound intensity. 
Pitch is determined by the frequency, ex- 
ressed in cycles per second. Tone, or 
timbre,” is determined by the presence 
a relative amplitudes of harmonics of 





ness 






dynes 








- 














- fundamental frequency. Timbre is the 
uality which identifies a sound as speech, 
music, or nois e. 
The sounds encountered speech lie in 






from 100 to 10,000 
T he normal fundamental 
man’s } 


the frequency range 
cycles per second. 
frequency of a 







voice is about 128 















OPTIMUM REVERBERATION TIME FOR 
AUDITORIUMS 
Average for Speech and Music 
Volume of Room, Reverberation Time, 
in Cubic Feet in Seconds 

1,000 0.84 
1,700 0.90 
2,600 0.95 
4,000 1.00 
5,500 1.05 
8,000 1.10 
12,000 1.15 
16,000 1.20 
22,000 1.25 
30,000 1.30 
40,000 1.35 
70,000 1.45 
90,000 1.50 
100,000 1.52 
120,000 1.55 
160,000 1.62 
200,000 1.67 
300,000 1.76 
400,000 1.82 
550,000 1.90 
800,000 2.00 
1,000,000 TABLE | 2.05 























oe while the female voice is about tw ice 
as high. The frequency range of musical 
sounds is much greater than with speech. 
Thus, the bass and percussion instruments 
have fundamental frequencies in the order 
of 60 cp.s. or less, while many other mu- 
sical instruments produce tones which have 
important harmonics extending to 15,000 
c.p.s. or more. Noise is classified as those 
sounds which have no definite pitch, in 
which the energy is more or less uniformly 
distributed over a considerable frequency 
range, 




















EFFECT OF STUDIO ACOUSTICS 





















It is a well-known fact that acoustic 
conditions exert a considerable influence 
on the reproduction of sound. In an im- 
properly designed studio, the total sound 
striking the microphone may differ from 
the sound as generated, because of reflec- 
tic from nearby objects. The principal 
efiects that these reflections have on the 
resultant sound are as follows: 

) The average loudness of the sound 
striking the microphone is increased, be- 
cause sound originally directed elsewhere 







is reflected back to the instrument. 
) Since no object presents absolutely 
rm reflection to all frequencies in the 


) spectrum, the relative amplitudes of 







the various frequency a of the 
sound may be altered as a result of selec- 
tive absorption by the ietion surtaces. 


) The relative amplitudes of the va- 
us frequency components of the sound 
also be altered as a result of phase 
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Sound Studio Treatment 


By DON C. HOEFFLER 


the waves 
reflection. 


in 
by 
observed sound 
time after the original sound has 
due to the greater time it takes the 
traveling along the indirect routes to reach 
the microphone. This effect is known 
“reverberation.” 


differences 
microphone 
(d) The 


arriving at the 
persists for a 
cea sed, 


sound 
as 


The magnitudes of effects (a), (b), and 
(c) depend primarily upon how much ot 
the total sound energy reaching the micro- 
phone has travelled an indirect path, and 
this in turn is determined by the relative 
lengths of the direct and indirect paths, and 
how much of the sound energy is absorbed. 


STUDIO PROPORTIONS 

It is reasonable to assume, then, that 
the difficulties presented by the first three 
factors can be virtually eliminated by prop- 
erly proportioning our studio, For the ideal 
condition. 


Lew 


1 ae 5:3:+2 





H = 
wherein L = 


587VN 
studio len 


2.2 


eth 


W = studio width 
H = studio height—should be at least 9 ft. 
N = number of persons normally in studio 


For example, let us design a typical studio 
1ormally used by three persons: 


H = 5.87V3+-2.5 
= 10.36, cr about 4 it.. 4 in. 
W=3 5 10.3 
= 15.54, or about ts it., 6 in. 
L = 5/2 * 10.30 
= 25.9, or about 26 ft. 


REVERBERATION TIME 
With our studio properly proportioned, 
the final problem is that of controlling the 


reverleration time. It may at first appear 


, 

ions : * room has one solid varnished 
that Ge shorter the reverberation time the poe hae : ag F aise” +! hese , 

OOK vr, Size 3 tt. t re ar ‘ 
better, but this is not essentially true, be - , gent i sees ; eae ee ‘ , 
“ae outside 1dOWS, SIZE LC t, O mm. » it 
cause the car normally expects a definite , ni ree 0 ‘ 
: “eraheos vena es there is one contrel-room observation win 
amount of reverberation, to improve mu 
sical and oratorical effects. Table I shows (Continued on page 500) 
. ‘J 
4 a tas its 
se a id st) N 
. : om : 











the proper reverberation s for theate 
and auditoriums various sizes. T] aD 
timum reverberation time for a 1 t 
or recording studio is always less than tf 
the corresponding theater or auditoriu 
because the ultimate listet receives f 
verberation trom both the studio and t 
room in which the sound 1s reproduce 
Experience indicates that the hest revert 
beration tfme for studios is 7/10 of t 
values for audito Reverberation 
be controlled by the t acoustic: tr 
ments, some ot which are tabulated in 
Table IL. 

Knowing the fixed conditions, sucl 
windows, decors, chairs, etc., and by pro 
use of the following formula, we can caleu 


late and choose the correct type and amy 


of acoustical treatment for our n 























O.U3v 
t= — 
as -f aS, a ct 

wherein t = reverberation time, in seconds 

¥v = volume of studio, in cubic fect 

a = area of reflecting surface, 

square teet 
s coefficient of absorption at 
$12 cp.s 
The quantity “as,” with each of its - 
scripts, takes into account the area and 
corresponding abso rption coefficient of eacl 
object in the room ich will affect its 
acoustical properties. This quantity will 
appear in the denominator as many times 
as there are objects under consideratior 
The product of the are i tim es the coehern 
is expressed in “sabines,” the arbitrary unit 
of absorption, after W. C. Sabine, the fo 
mer Harvard professor, who was the fit 
to present acousti “ problems as a simple 
mathematical sciet 
Now let us continue the design of ¢ 

studio, assuming the following fixed cond 








Ess 














The above is a typical broadcast studio. The outside windows are indicated by the letters AA 
the ventilator by B, and the window to the control room by C. The piano was not part of the 
author's original sketch and is therefore not included in the equation on page 566. 
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Courtesy North American Phili; 
I—Therapeutic tube with shockproof shield. 2—Another shockproof tube for superficial therapy. 
3—An air-cooled type—note the ventilating vanes. 4—Heavy rotating-anode X-ray tube. 


X-RAY—FIRST TUBE 


The X-ray is the oldest of all the electron tubes. It was first reported 
in 1895, and was in practical use soon after its discovery. Not only 
has it been one of the most important of the electron tubes— it has 
helped scientists to find important facts about electrons and atoms, 
thus paving the way for much of our modern progress in the study 
of the structure of matter, and the world of atoms and electrons. 


while experimenting with Crookes or cathe X-RAYS ARE SIMPLE 
LDEST of all electron tubes is the ode-ray tubes, in 1895. His was no acci- Later investigations stripped the unl nown 
X-ray. Because it was until very dental discovery—he was trying to find out rays of their mystery. The X-ray tube is a 
recently confined almost entirely to whethe1 ee were any ultra-violet or other simple electron tube, with a cathode 
the field of therapeutics, it has been invisible lig] ravs in the cathode-ray anode. The cathode was easily cold i 
practically ignored by the industrial elec- stream. He elt, one of the tubes with the older tubes, so that high voltages were 
tronic engineer and radioman. Its develop- heavy black paper to prevent visible light necessary to produce a flow of electrons 
ment—in spite of this apparent neglect— from filtering through, after which he in- These electrons strike the anode with tre- 
has been no less rapid than that of other tended to bring a screen of barium platino- mendous velocity because of the high volt- 
electron tubes. Such stepping stones to prog- cyanide crystals (which fluoresce in the age used, and create considerable disturb- 
ress as the hot cathode, high vacuum tech- presence of ultra-violet light) close to the ance among the atoms they strike. All 
nique and methods of sealing glass to metal, tube and observe results. This was not  radiomen are familiar with the phenome nor 
which marked advances in other types of necessary. The screen, lying on a table in of “secondary emission” or release of elec- 
tubes, were no less important to the X-ray oe eg for the experiment, fluoresced trons from a plate by electrons which strike 
art. brightly while still several feet from the it at high speed. This was a limitation on 
With the introduction of high-voltage tube. The experiment was brilliantly suc- the screen-grid tube, for if the screen volt- 
X-ray apparatus for inspecting numerous cessful before it got well started ! age approached that of the plate at 
products, as well as lor checking casting Roentgen made numbers of shadow- -pic- instant, it might draw large numbers of 
and welded joints, and diffraction andiliass tures with the X-rays, as he called them electrons from it, and special means, su h 
to investigate the structure of industrial fecause of their unknown — One of as suppressor grids and beam-forming elec- 
materials of many kinds, the electronic en- these was of his own hand. The value of trodes, have been used to prevent such 
gincer finds the X-ray right in his own these rays for inspecting conditions in the secondary emission. A typical X-ray tube 
yard, and is forced to icles himself up human body was soon made apparent by appears in Fig. 1. 
to date on the subject. such photographs, and they were put to Considerable energy is required to tear 
X-rays were first discovered by Professor use, even though Roentgen himself did not these electrons loose from their particular 
Roentgen, of the University of Wuerzburg, fully understand them. atoms. There are cases where an electron, 


Fig. |—Simplc types of X-ray tubes. Drawing shows X-rays released from the target as it is bombarded by electrons from the cathode. The photo 
is of an older type used in therapy. A study of the photo together with the drawing makes the method of operation — 
Photo Courtesy North Americ 





PYREX GLASS ELECTRON 
ENVELOPE STREAM 


FILAMENT 


ANODE CATHODE 


TUNGSTEN = FOCUSING CUP 
TARGET 


USEFUL X-RAYS WINDOW 
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Fig. 2, left — 
How X-rays are 
produced. 
When an elec- 
tron leaps from 
an outer orbit 
to an inner, 
rays are given 
off, Fig. 3, right 
—How “line 
focussing’ is 
accomplished 
through select- 
ing the cathode 
shape, angle of 
anode and di- RECTANGULAR ELECTRON 
rection of win- agen 

dow. Spot ap- 


CATHODE FOCUSING CUP 





pears below. 





instead of being released from the atom, 
is knocked from an outer orbit into an 
inner one. In such cases, instead of using 
up energy, a certain amount is given out. 
This energy is radiated in the form of 
X-rays. Fig. 2 gives an idea of the action. 
There are several “shells” of electrons 
around the central nucleus of the atom. 
Whenever an electron is driven from an 
inner shell to one further out, energy is 
absorbed by the atom. If the electron is 
moved from an outer shell to one nearer 
the nucleus, energy is radiated. 


“TUNING” THE X-RAY 


The radiations are of various wave 
lengths, those caused by moving electrons 
from oyter orbits being longer than the 
ones produced when an electron moves into 
the innermost orbit of all. Since the pene- 
trating. power of an X-ray increases with 
increasing frequency (shorter wave length) 
apparatus built for industrial use must pro- 
duce rays of the highest frequency. Longer 
wave X-rays are used in medical work, 
where human flesh rather than metal cast- 
ings is to be penetrated. 

To produce these short-wave X-rays re- 
quires extremely high voltages. The invad- 
ing electrons must be driven almost to the 
heart of the atoms on or near the surface 
of the anode, if they are to disturb the 
inner-orbit electrons of these atoms. The 
development of X-ray devices for indus- 
trial use depended therefore on seameee 
high-voltage technique. Before it was 
ihle to produce and control voltages in 
rder of hundre ds of thousands, the 
tre tir ig power of the rays was not great 
th to be of much value in searching 
metal castings for flaws, checking welds, 

loing other work which requires pene- 
ng several inches of iron or steel. To- 
apparatus in common use works at 
iges from 100,000 to 400,000 volts, and 
n-volt X-ray apparatus is employed 

W installations. 


“NOT LIKE OTHER LIGHT” 


Since the X-rays are of such extreme 

ss they cannot be focussed through 
any lens known at the present time, people 
believed for a long time that they were a 
type of ray than ordinary light. 
held that if they were light they 
re refracted when passing through 
r reflected from a mirror. It was 
intil it was proved that they could 
tually be reflected—from the smooth 
‘es ot crystals—that it was understood 
at the ordinary mirror was a rough and 
surface to waves of such short 




































Top—A modern X-ray tube with beryllium 
windows. Center—A rotating-anode tube in 
Protective metal housing. Bottom—The tube 
out of its casing. Rotating anode is at the left. 
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TUNGSTEN TARGET 
CAST IN COPPER 


length, no more suitable for reflecting the 
rays than a piece of sandpaper would be 
for reflecting ordinary light. 

Neither can the rays be focussed by 
electric lenses such as are used in the elec- 
tron microscope. The result is that photo- 
graphs taken by X-ray are shadow-pictures. 
The object to be photographed is placed 
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between the source of rays and the photo 
graphic plate. If a visible picture is desir 

a fluorescent screen is used. It glows more 
or less brightly, as parts of the object be- 
ing viewed stop more or fewer of the rays, 
and thus paints a visible shadow-picture 
on the screen. 

(Continucd on page 561) 
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20 Years of Electronics 


By DEWEY D. KNOWLES* 


WAS engaged in research work on elec- 

tronics twenty years and was for 

tunate enough to have very interesting 

assignment. The director of research 
called me into his office one day and ex- 
plained that he had a feeling electronic 
tubes might possibly be used quite ex 
tensively in industry in the future. He 
explained up to that time electronic tubes 
had been used principally for radio and to 
a certain extent as rectifiers, but beyond 
that, while he felt there would be other 
applications, he was quite at a loss to pre- 
dict what those applications might be. ] 
will have to admit that for some time ], 
too, was equally at a loss. Very little was 
known about electronic tubes as far as 
industry was concerned and I knew very 
little about the problems which existed in 
industry. It was not long, though, before 
there were more ideas than one man could 
possibly follow up and additional men were 


*Manager Electronics Engineering Department, 
Westinghouse Electric and Manufacturing Com- 
pany, Bloomfield, N. J. 


Long Scales Make 


HEN the Navy embarked on its gigan- 

tic ship-building program at the outset 
of the war. its engineers felt it necessary 
to retain scale lengths at least as long as in 
six-inch instruments—at the same time they 
wanted a space-saving design. They re 
quested the industry to produce long-scale 
(250-degrees) instruments for all our fight- 
ing ships, according to Westinghouse engi- 
neers. This called for the most ambitious, 


is work. Most electronic tubes 
at that time were very small in size and a 
tube which would carry several amperes 
was referred to as a “power tube.” 

It might be interesting to look at some 
of the newspaper clippings which appeared 
a year or so later, simply to illustrate what 
the public’s conception of electronics was 
at that time. 

We had just given a demonstration in 
New York City of some electronic tubes 
together with circuits which we thought 
would have basic value in industry. This 
demonstration was given primarily to a 
large group of newspaper men. As a re- 
search engineer | was expected to allow 
my imagination “to run wild” and think of 
all possible kinds of applications. After this 
demonstration I came to the conclusion 
that most newspaper men would be valuable 
adjuncts to a research laboratory. Their 
imaginations put mine to shame! 

The day following this demonstration the 
following headline appeared in the New 
York Times on April 5, 1927: 


assigned to tl 


Small Meters Big 


most gruelling instrument-design program 
ever attempted. 

Though inherently more complex than 
the 100-deerce type, the new long-scale in- 
struments are outstanding because they can 
be disassembled and repaired easily. Regular 
instrument repairmen without additional 
training can do the job with ordinary tools 
The instruments are extremely rugged in 
erder to meet the high-shocl con«di- 
tions encountered in 
naval service. They 
must pass a 2000 
foot-pound shock 
test. Here, the steel 
test panel (on which 
the instruments 
solidly 1 
must withstand the 
blow from a 500- 
pound weight 
dropped four feet. It 
must take it first on 
top, then from the 
rear and then from 
the side. This test 
momentarily — in- 
creases the weight of 
each part by 3000 
times. This is eauivy- 
alent to supporting 
the weight of two 
light automobiles 
from each _ instru- 
ment. Following this 
test the instruments 
must continue to op- 
erate with acceptable 
accuracy. 

he entire output 
of these instruments 
will be required by 
the Navy for 
time. However, it 1s 
expected that the 
new design will have 
considerable land ap- 
plication when avail- 
able for that purpose. 


are 
ounted ) 


some 
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“Tube Can Start Ship on Energy of 
Fly—Dew Can Put on City Lights.” 

The article went on to explain: “Thu 
it was quite possible hy the use of tl 
relay for a passing shadow or a dew dr 
to turn on the lights of a city, start or st 
a railroad train, or mancuver a battleship 

I do not know yet why anyone shou 
want to have a dew drep ttrrn on the light 
of New York City or why they shoul 
want a passing shadow to maneuver 
battleship or stop a train, but neverthel 
the idea had glamour and it was the sort 
of thing that was associated with electronic 
at that time. 


TEN YEARS AGO 


If we pass on to about 1932 we find that 
electronics “baby” (so to speak) reaching 
so-called “adolescence” and showing a de- 
sire to do important things and beginning 
to have some idea as to how to go about it. 

In the Automotive Daily News for April 
12, 1930, headlines read: “Electronic Strob- 
oglow Aids Engine Engineers,” and went 
on to explain a method whereby electronics 
could be used to inspect airplane engines 
either before or during flight. 

The Pittsburgh Press of November 27, 
1932, carried an article explaining the use 
of electronic tubes for the control of motor 
speeds, operating elevator doors, counting 
automobile traffic through tunnels and street 
intersections, and for many other applica- 
tions, including the inspection of materials 
according to size and color. 

We should keep in mind that prior to 
this time electronics had not been accepted 
in large plants such as steel mills to any 
extent. As a matter of fact, it was very 
difficult to even gain entrance into a steel 
mill as soon as they found out what 
had on your mind. The head of the 
would very frequently show you the rou 
and ready workmen busily hoisting things 
about in the plant, and with a laugh would 
ask, “What chance would a glass tube hav 
in such an environment?” It was not lor 
however, before this attitude changed 
we found electronic tubes doing useful } 
in steel mills and doing them so satisiac- 
torily that they would not listen to remov 
ing or shutting down the equipment. 


ELECTRONICS TODAY 


At the present time the electronics in- 
dustry is one of the very largest in th 
country. It is definitely a deciding factor u 
winning the. war and will unquesti 
help make the peace. According to figut 
compiled by a New York financial h: 
the “total electronics business prior t 
war was about $275,000,000 a year. It 
to somewhat over one billion dollar 
1942, and to well over four billions in 1 
It is my personal belief that 1944 will 
considerably greater than for 1943. 

It is very unfortunate that I an 
privileged to describe in detail what 
tronics is doing to win the war. You 
have to take my word for it that 
and after the war there will be some 
interesting tales to tell about what 
tronics has done. I definitely believe 
the war will be won, other things | 
equal, by the countries having the most 
best electronic equipment, including t! 
cent developments which have been n 
mostly in this country. The use of « 

(Continued on page 565) 


JUNE, 


for 























|NO6) 


}Ory} 























Fig. |—Daniell gravity cell. 
Fig. 2—The series 


connection. 





LECTRONS speeding through solid 
matter follow certain “Rules of the 
Road.” If we are to understand elec- 
tricity, we must know what these 
rules are. 

Every radioman knows that electricity 
flows more easily through some metals 
than others. He 1s well aware that large 
conductors of copper must be used for a 
large flow of electrons, and the conductors 
f iron—for example—would permit less 
current to pass. If he wishes to reduce the 
amount of current that will flow in a cir- 
cuit, he intentionally uses a conductor of 
some metal such as nichrome, which has 
a high resistance. This is done in many 
filament circuits, where a resistor of ni- 
chrome wire is used to prevent too much 
electricity flowing through the tube fila- 
ments and burning them out. 

Wire made of copper or silver—or some 
of the other metals whose atoms have 
very few electrons in their outer shells— 
has a very low resistance and is commonly 
used for conductors. Current in any cir- 
cuit is limited hy the resistance of the 
material through which it flows, since no 
conductor is entirely without resistance. If 
we want to increase the flow, we can do 
so only by increasing the number of piled- 
up electrons at one end of the wire and 
drawing away more of them at the other. 
We thus increase the electric gradient or 
slope of the wire, or increase the electric 
pressure on it. 


BATTERY CONNECTIONS 
This pressure—in the case of an electric 
cell—depends on the material of which 
the two elements are made and the nature 
of the electrolyte between them, practically 
regardless of their size or spacing. Long 
before the present “dry cell” became the 
almost universal electric battery, a common 
wet type known as the Daniell gravity 
cell was very popular. It consisted of a 
Plate of copper in a copper sulphate solu- 
tion and a plate of zinc in a zine su!phate 
solution in a glass jar. The two liquids 
are separated by gravity only. The con- 
struction is shown in Fig. 1. This cell was 
so <ommon that its pressure was taken 
more or less as a standard, and our VOLT 
was the result. The international standard 
set later did not exactly agree with the 
pressure of the Daniell cell, which is now 
rated at 1.1 volt. 
f a plate of zinc and one of carbon 
ire separated by an electrolyte of sal 
moniac, as in the dry cell, the electric 
pressure or voltage is a little greater than 
1.5 volt. We can double this pressure, by 
‘necting two cells in cascade, or series, 
is*in Fig. 2, By connecting a number of 
cells in series, we-can attain any voltage 
we need, An: ordinary 45-volt B battery, 
r example, is made of 30 small dry Cells. 
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Part III—Ohm’s Law, Radio’s Rule of the Road 


By FRED SHUNAMAN 






There is one other limitation to th 
current flow from dry cells or other elec- 
tric batteries. Even though a large numbei 
of cells be connected in series, and the 
terminals shorted by a very large conduc 
tor of low resistance, it must not be ex- 
pected that unlimited current will flow 
There is a very definite limit to the rat 
at which chemical action can separate elec- 
trons in the active element of the cell (the 
zinc) and an ordinary No. 6 dry cell is 
seldom used to supply currents of more 
than '4 to % ampere, though it may de- 
liver 30 amperes momentarily, on short- 
circuit. The speed of this chemical manu 
facture of electricity depends directly on 
the area of the elements, and to double 
the ability of a battery to deliver current, 
it is only necessary to connect two or mort 
of them in parallel, as in Fig. 3. This con- 
nection will make available twice the cur 
rent of a single cell at the same voltag: 
(1.5). 

(Incidentally, we are here using the 
word battery in its correct sense. .\ hbat- 
tery is a number of objects used for a 
given purpose, as a battery of guns. The 
original electric battery was a number of 
cells connected together, and to speak of a 
single cell as a battery is corrupt prac- 
tice.) 

The AMPERE just mentioned is rough- 
ly the current that flows through a 100- 
watt lamp. Precisely, it is a flow of 6.24 
x 10” electrons per second. (The fig- 
ure was written out in full in the last 
lesson). Curiously enough, we seldom 
measure a quantity of electricity, preferring 
to measure it by its rate of flow. An engi- 
neer at a hydraulic installation, interested 
in getting power out of a current of water, 
does the same, and calculates in gallons or 
cubic icet per second. The unit of quantity 
for electricity is the COULOMB, and is 
6.24 x 10” electrons. In other words, when 
one coulomb passes through a conductor 
every second, we have a flow of 1 ampere. 

The rate at which electrons will flow 


\ 








through a circuit depends on the pressure, 
or voltage, with which they are forced 
along, and on the resistance of the circuit. 
This apparently simple fact was discov- 
ered by an early experimenter and investi- 
gator, George Simon Ohm, and was put 
by him in the words: “The current through 
a circuit varies directly as the voltage and 
inversely as the resistance of the circuit.” 
That simple sentence is OHM’S LAW, 
probably the most important single state- 
ment in the whole science. It is reported 
that Thomas Edison, on the witness stand 
as a technical expert, was asked by a 
lawyer, “What is Ohm's Law?” He re- 
plied: “I do not know. Ohm's Law con- 
tains essentially the whole of electrical 
engineering; and I am not familiar with 
the whole ot that subject.” 

To us Ohm's Law means that if we 
know the voltage of the electric source 
and the resistance of the circuit, we can 
calculate the current flow. If it is more 
convenient to measure the voltage and 
current, we can calculate the resistance, and 
it is equally easy to find the voltage it 
we know the current and the resistance. 

To make our calculations easier, the va- 
rious units have been so selected by inter- 
national agreement that if a wire with a 
resistance of 1 ohm is connected across 
a source of pressure of 1 volt, a current 
of exactly 1 ampere will flow. It has been 
seen that the volt was changed somewhat 
from the potential of a Daniell cell, and 
the ohm, which started life as the resistance 
of a long tube of mercury in the Siemens 
laboratories, was also modified to fit into 
mathematical calculations. Thus it is possi- 
ble to find voltage, resistance or current in 
a circuit by using three simple equations. 
These are: 

E 
aah ean E = IR. 
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(Continued on page 554) 





Fig. 3, Upper left—How cells are connected in parallel. Fig. 4, Lower left—A dropping 
resistor in an A.C..D.C. radio filament circuit. Fig. 5, Right—How conductance may be used 
for calculating resistors connected in parallel is illustrated in this typical receiver network. 
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Actual 


photograph of the 150-foot long net sign towed by an airplane 


“BO 18 YOUR THURER H 


Photo Courtesy Mall Dodson, City of Atlantic City, Press Bureau 


near the beach at Atlantic City, before Pearl Harbor. The letters were seven feet 


high and three feet wide, with a space of about three feet between each letter. 


Radio-Defensive Reflector 


HE history of warfare for untold ages 

has demonstrated that there has never 

been developed a military weapon for 

which there was not an effective an 
<wer in due time. Thus, the o'1 Romans 
wore helmets and shields to counter the 
blows from spears and swords; likewise, 
the modern tank has for its answer tank de 
stroyers in the form of powerful rocket 
guns such as the American “Bazooka” and 
celf-propelled anti-tank guns that disable 
any tank they hit. 

The airplane, which for a 
years seemed invulnerable, is now chal- 
longed successfully not only by enemy 
fichter planes, but hy new anti-aircraft guns, 
which use clectromic equipment and which 


number of 


By HUGO GERNSBACK 
(COVER FEATURE) 


find the range of bombers by night as 
well as by day, and even when the bomh- 
ers are invisible through fog or thick lay- 
ers of clouds. 

Before the Nazis had developed their 
electronic gun locators, the R.A.F. had 
comparatively easy going with their night 
bombers, because their invisibility in’ the 
dark gave them a certain amount of pro- 
tection. That protection does not exist any 
more today. | have mentioned this in a 
number of my articles in previous issues 
of Rapto-Crartr. I quote here a condensed 
version of a syndicated newspaper article 


by Alexander P. 
known aviation expert, who states as fi 
lows: 


de Seversky, the well 
1 


“The main scientific factor in wiping « 
the differential between daylight and dar] 
ness in aerial combat, of course, has hee 
electronics. It provides electrical instead of 
optical detection of targets, thus cance 
ling out fog, clouds, darkness and othe: 
visibility elements as barriers; and, 
course, it is far more accurate than visual 
instruments. Even in the daytime and 
good weather, cloud masses often block vis 
ibility.” Major de Seversky continues: “The 
rapid perfection of radio-locator devices 


(Continued on page 573) 
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1—This shows an electronic gun director in operation while gettin 
Nets towed by airplanes, the result will be as shown at B. As the 
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the range of overhead bombers. If we intercept the signal waves A, by means of Deflector 
eflector Nets fly between 300 and 1000 feet below the bombers, the reading of the electronic 





gun director will therefore be wrong. If there are enough Deflectors (invisible to the human eye at the height of 25,000 feet), the computation of the gun director 

will be false. The A.A. shell bursts will thus occur at C and therefore will not harm the bombers. 2—This shows a bottom view of the four-engine bombers 

and the Radio Reflector Nets. Even with strong glasses, it will be impossible for gun observers to know at what level the fighter planes fly. 3—Another view 
of bombers and fighters approaching the target, showing anti-aircraft shell bursts at the level of the fighters. 
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LECTRONIC heating is just now com- 
ing into the foreground, although the 
principles were discovered many years 
ago. To the young electronist seeking 
fields, this fabulous method ot heat- 
¢ without combustion offers opportunities 
very large dimensions. Because of the 
ease with which this form of thermal en- 
ey may be generated, controlled and ay 
plied to restricted areas with high efficiency, 
a new tool of tremendous importance and 
possibilities of future growth is at hand. 
Some thirty odd vears ago, Dr. North- 
rup devised a method of heating through 
the agency of high-frequency currents gen- 
erated by the discharge of condensers of 
arge capacitance. Ordinary high-voltage 
transformers mace to operate on low fre- 
ency alternating current were used. In- 
deed, if the young student of electronics has 
an old high voltage radio transformer at 
hand with suitable condensers, he may read- 
~ set up such a circuit and use it for 
ting nails or rods. The circuit is shown in 
1. Neon sign transformers may also be 
for this purpose and voltages may 
re anywhere Letween 8,000 and 15,000 
volts. A large nail or rod of iron or steel 
inserted in the heating coil will soon have 
its temperature raised to several hundred 
degrees. The heating coil itself will remain 
relatively cool and will be heated only 
slightly by radiation from the iron or steel 
within it. Left without a charge, no sensible 
heat will be generated by the coil. 


\ 

















Such heat as is created within the charge 
is produced by the action of the high-fre- 
‘y magnetic field generated by the 
rapidly oscillating discharge current coming 
from the condensers. In a very real sense, 
currents are induced in the charge to be 
heated. This charge or metal mass func- 
tions as a sort of “short-circuited secon- 
lary.” the heavy currents induced dissipat- 
ing their energy in the form of heat. 

It will be clear that high- frequency mag- 
netic fields may serve only in generating 
a Within good conductors such as the 
netals. When applied to non-conductors, 
h fields are incapable of producing heat. 
Due to the urgent war neéd of producing 
heat in laminated wood formations intend- 
ed for airplanes, a great deal of progress 
has he en made in applying electronically pro- 
duced heat to such materials. Here, how- 
ever, " tally reversing electrostatic fields 
have heen used in place of electromagnetic 
fields. The fundamentals of the two methods 
are depicted in Fig. 2 at A and B. In the 
one case, the metallic article to be heated is 
placed inside a helical coil and in the other 
the non-conducting article to be heated is 
placed between the plates of an electrostatic 
condenser. 











ectromagnetic methods were employed 
» the advent of the high-powered elec- 

tube. The first Ajax induction fur- 
aces Ceveloped by Dr. Northrup, were sup- 
Pp _with high voltage current from a 
transtormer, This was later supplanted by 
i -cvcle generator of special construc- 
which was used in charging a large 
of heavy capacitators. 

perfection of the high-power radio 
lator tubes gave engineers a new and 
tant tool to use in inductive and elec- 
tatic heating. Much modern equipment 
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NDUSTRIAL ELECTRONICS 


Part IV— High-Frequency Heating, Welding and Gluing 


By RAYMOND F. YATES 


of this sort makes use of this improvement 
With the present trend toward higher and 
higher frequencies, it is to be assumed that 


the vacuum tube will eventually replace 


other means of generating the H.F. cur 
rents needed tor such work. Fig. 3 shows a 
perfected circuit diagram tor generation « 
H.F. currents with electron tubes 


Curious!y enough the electronic industry 
itself made one of the first uses of the 
electromagnetic method of high-trequeney 
heating. Years ago, it was found necessary 
to heat the metallic elements of vacuum 
tubes during the process of evacuation, This 
was necessary because of the 1 isieclh 
large amounts of gas that became occluded 
in the surfaces of the metals emp] | 
Therefore the tubes were placed insid 
ductance coils and their metal elements 
raised to a red heat while the tubes were 
being pumped. The occluded gases, boiied 
out of the tube elements were swept awa 
with the rest of the air removed Ivy the 
pump 

While a great deal of behind-the 
research work is still going on, the ele 
tromagnetic method of heating is alrea 
solidly entrenched in the following wor! 





(1) Heating of vacuum tube elements 
during manufacture. 

Heating crankshafts for surtace ha 
dening. 


~ 
tN 
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(3) Gear heating for hardening of teet 

(4) Fluxing tin on electroplated sheets 
(5) Heating rods. 

(6) Melting metals in vacua. 

(7) Soldering capacitor and transform- 


er cases. 


It would appear especially that electronic 
H.F. generated heat has a great future in 
soldering operations. The RCA Victor Divi- 
sion of the Radio Corporation of .\merica 
has already pioncered this field and has a 
large installation of such equipment in 
daily use. Fig. 4 will illustrate the simple 
circuit used and the place of the metal 
container in relation to the single loop of 
heavy wire carrying the H.F. current. Such 
a system not only works beautifully with 
single containers but such containers may 
also be placed in small groups and soldered 
en masse. The cans may also be placed on 







a special convevor belt which carries them 





through the magnetic ticld at the rate of tet 
feet per minute and solders no less than 2500 
per hour. 


It may readily be understood that the ap- 
plication of radio heat will not stop at the 


procuction ot condenser cans The metho 
is too flexible and efficient for that. By d 
signing applicator coils properly such hea 
may be used to solder many shapes ar 
forms on a high qu 
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Fig. 1—This exporimental unit heats nai's. 
Fig. 2—Inductive and electrostatic circuits. 


Obviously we have just begun to use elec- 
tronic soldering with its fast heat applic 
directly to the very spot where it is needed 





To give the reader some idea of the ra- 
pidity with which such heat can be generat- 
ed in the article under treatment, we re 
to the brazing of bomb cases. A purely el 
tronic method is employed. By this is meant 
that the H.F. current is generated by larg: 
oscillator tubes, single turn applicator 
carrying it to the cases. Seven such cases 
are treated simultaneously and the tempera 
ture of each is raised 1150 degrees lahr 
in 70 seconds. This is equivalent to pro- 
ducing one case every ten seconds, a feat 
that could not be accomplished by any other 
known means. Such are some of the mir- 








(Continued on follezeing page) 
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Fig. 3 — A high-fre- 
quency unit for induc- 
tion heating. This type 
uses electron tubes 
and is suited to opera- 
tion on higher fre- 
quencies than the 
spark or rotary-gener- 
ator heaters. 
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Fig. 4—H.F. heat solders condenser cans. 


(Continued from previous page) 
acles being produced by electronic heating 
equipment. Little wonder at the high en- 
thusiasm of engineers close to this budding 
development. 

A wide range of frequency is used in elec- 
tronic heating of this sort with the tendency 
in the direction of increase rather than de- 
crease. In some instances frequencies as low 
as 15,000 cycles are sufficient while in other 
cases this is increased to as much as 50 
megacycles. Several hundred kilowatts of 
power may be used. 

Ordinary rotary generators may be— 
and indeed still are—employed for low-fre- 
quency current used in annealing, pre-heat- 
ing, and some melting of met als. However, 
to date current produced with such equip- 
ment has not exceeded a frequency of 
15,000 cycles. The range of frequencies be- 
tween 15,000 and 500,000 cycles is produced 
either by V.T. generators or spark gap (see 
Figs. 1 and 5) converters. Anything be- 
yond 500,000 cycles comes within the realm 
of the V.T. oscillator. 


ELECTROSTATIC HEATING 


Electrostatic H.IF. heating has been 
known fully as long as electromagnetic and 
in a very large measure it holds just as 
much promise for future development and 
application. Such fields are employed to de- 
velop internal heat in poor conductors or 
insulating materials such as wood or plas- 
tic compositions. Equipment of this sort. is 
now being used in heating the resinous glues 
in the manufacture of plywood and in the 
production of certain wooden parts used in 
trainer plane production. This method speeds 
production manifold producing heat inter- 
a: Otherwise outside heat would have to 
be slowly conducted to the surfaces treated 
with the glue. (See Fig. 6 at top of page.) 

There also appears to be some prospect of 
using such heat in commercial cooking in 
the food industry. The advantages will be 
evident after a little reflection. When, for 
instance, a loaf of bread is placed in an 
oven, the cooking proceeds from the outside 
inward. The crust is overcooked while the 
inside of the loaf may still be relatively un- 
cooked. With electronic heating the whole 
loaf, every section of it, would cook simul- 


Fig. 7—The explosive rivet makes firm joints. 
Fig. 8—A radio sewing machine for plastics. 





Fig. 5—A quenched-gap type of H.F. heater. Fig. 6—A set-up for H.F. gluing of plywood. 


taneously. What might be called crustless 
bread would result. It will also be clear that 
the bread could be baked much more quick- 
ly and in what would amount to a cold oven. 

During the past year, a great deal of 
promising work has heen done on the prob- 
lem of food dehydration employing pure- 
ly electronic methods as used in the pro- 
duction of electrostatic fields. The samples 
of food to be dehydrated are placed between 
two condenser plates mounted in a compart- 
ment which is later sealed and pumped rela- 
tively free of air. Thus as the high-fre- 
quency field generated heat within the com- 
pressed block of vegetables under treatment, 
the water boiled off is carried away 
by the vacuum pump. 

The electronic method of 
food has several advantages. For one thing, 
99% of the moisture content is driven out 
quickly and without burning or in any way 
adversely affecting the exterior of the com- 
pressed block of food. The speed is about 
ten times greater than that possible with 
other forms of heat. The prospects in this 
field are distinctly in favor of the wide use 
of such heat in the food industry both for 
cooking and dehydration. 


dehydrating 


The use of plywood in the aircraft in- 
dustry would he greatly inhibited were it 
not for the application of H.F. heat. The 
reason for this high importance is easy 
enough to understand. Thick glue lines are 
distinctly to be avoided. Certain glues are 
also unsuited to the exacting work. Of all 
the adhesives tested urea formaldehyde 
resins are found to be best. When used with 
extremely high pressures that are sufficient 
to force even the slightest surface inequali- 
ties together, fine results are had but the 
resinous adhesive mentioned has one major 
disadvantage: it sets up slowly. 

This shortcoming of the adhesive pro- 
duced a made-to-order job for H.F. heating 
which is now employed in this work with 
magnificent results. All sorts of shapes and 
forms of aircraft spar flanges are now as- 
sembled through the use of a 30 kw. R.F. 
generator employed with special applicator 
coils. 

Fig. 7 will illustrate still another in- 
genious wartime use of H.F. heating. The 
rivet problem has always been an awkward 
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one for the aviation industry. Now the us 
of explosive rivets greatly speeds riveting. 
The peening of the rivets is quickly done by 
the contact of a special H.F. applicator. Eac! 
rivet is hollow and carries a small charg: 
of special explosive. The applicator devic« 
not only heats the rivet to set off the charg 
but it also plugs the opening in the rivets 
so that the explosion will force the edges 
of the rivet over. 


PLASTIC WELDING 


Still another use for H.F. heat has been 
found in the thermoplastic industry. The 
method employed is illustrated in Fig. 8, 
where two rotary applicators in the form of 
metal wheels contact the edges of plastic 
sheet material that are to be joined t die 
The edges are fused quickly and there i 
no problem of overheating or burning 
Thermoplastic material will be fabricated 
largely with such heat in the future. Heat 
may easily be generated in such material 
through dielectric loss. 

If intensive research now going on may 
be accepted as a guide, the application 
H.F. heating to the plastics industry is onl; 
beginning. Apparently the big field will lie 
in the molding of plastic articles, t! 
H.F. current supplying the heat needed 
fluxing the charge. Those now investig 
ing claim that results to date are detinitely 
conclusive and that future molding pre 
designed especially for H.F. heat will 1 
only reduce the pressures now needed bu 
also promise an important reduction in ti 
with consequent savings in money. 

Inside brazing of metal fabrications 
where it would be impossible to apply a 
torch offers still another field for electronic 
heating and several important applications 
have already been made, one of them ! 
ing in the manufacture of propeller blad es. 
The applicator coils do not need to be placed 
on the inside of the articles to be treated. 
The coil is simply placed as near as pos- 
sible to the spot where the heat is to be ap- 
plied but on the outside of the work. 

Someday perhaps, even mother’s rang 
the kitchen will draw its heat from a “ 
ment oscillator. There would then be no 
need for large insulated stoves, and the 
cooking of a whole meal could probably be 
done within two or three minutes. 


The $64 question today is: “Tf 
met a ‘Chase Me Charlie’ on the 
lantic Ocean, would you flirt with it, 

a cop, or try to crush it?” The corre 
answer is: “You would crush it; that 1s, 
if you were a British seaman; for the 
‘Chase Me Charlie’ is nothing more that 
the new nickname for the Nazi Rad 
Glider Rocket Bomb.” This name is used 
contemptuously because the “Chase 
Charlies” rarely catch up with their ob) 
tives. As a matter of fact they are mor 
often destroyed by those they chase. 
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Robots of World War I 


Radio Controlled Motor Torpedoes Were Used in 1916 


HE idea of remote control of vessels 

or vehicles is not a new one. An elec- 

trically controlled boat was used in 

experiments conducted by the British 
torpedo ship Vernon as long ago as 1885. 
These early attempts Ied to no practical 
results, because at that time no suitable 
motors were available and transmission of 
electric power was still in its infancy. Al- 
though conditions gradually improved dur- 
ing the following decades, the experience 
gained with electric control was, on the 
whole, not encouraging, and only Germany 
continued her efforts persistently and sys- 
tematically, until a product fit for combat 
use Was dev eloped. 

Tests with remote control for torpedoes 
had been carried on in that country, chiefly 
in the Siemens plant, from 1906 on. But 
the use of torpedoes was soon given up 
and later experiments were made with sur- 
face craft, since at that early stage the 
required apparatus was too bulky and com- 
plicated to be carried by a torpedo. 


CABLE-CONTROLLED BOATS 

From the beginning the Germans had 
experimented simultancously with remote 
control from land, ships and airplanes, us- 
ing cables as well as radio waves. When 
the war started, the problem of control 
from a land station was considered per- 
fected to such an extent that in 1915 twelve 
boats were ordered for use in coast defense. 
These were followed a little later by five 
additional ones, so that a total of 17 elec- 
trically controlled motorboats were built 
and used by the Germans during the war. 
They were of 6 tons displacement, 42 feet 
in length with a beam of 6 feet: equipped 
with twin gasoline engines totaling 400 
h.p., they attained a speed of 28 to 30 knots; 
their fuel tanks permitted them to travel 
for about 6 hours at full son, though 
their radius of action actually depended 
less on their fuel capacity than on the dis- 
tance to which the boats were visible from 
the control station. The fore part of the 
boat contained a considerable charge of 
high explosive, some 300 to 450 pounds in 
weight, which was to detonate upon contact 
with the enemy, thus destroying the boat 
itself. Naturally, no crew was carried, the 
boat being directed by means of electricity 
transmitted to it through an _ insulated 
‘le-core cable of somewhere between 30 
to 3) miles in length.’ 

While the boats were being built, control 
Stations were erected at Zeebrugge, Kiel, 
as emunde, and other places along the 

th Sea and Baltic coasts. In order to 
give them a greater range of vision, these 
stations were placed on towers about 100 
leet high, from which the boats could he 
seen and directed up to 15 miles from shore. 
But the first two of the boats were not ready 
1 December, 1915, and they as well as 
successors suffered from chronic mo- 
or trouble, so that actual use was delayed 
1 1916, 






RADIO CONTROL INTRODUCED 
1 the meantime the control range was 
doub ed by the interposition of a seaplane 


‘Ct _P, Koppen, “Die Uberwasserstreitkrafte 
ur e Technik,” Marien Archiv, Berlin, 1930. 
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equipped with a strong radio sender to over- 
come interference from the enemy. This 
plane, protected by a strong fighter escort, 
accompanied the explosive-filled craft and 
signaled to the shore operator the direction 
to give it by means of the controlling cable. 
The signals needed for that purpose were 
simple—only starboard, port, or steady 

Still later, the destroyer T-146 was 
equipped to take the small boat on board 
for more extensive trips and to control it 
in cooperation with the plane, thus elim- 
inating the shore station and greatly in- 
creasing the radius of operation. But all 
these arrangements proved too cumbersome, 
and further work was done to eliminate 
the cable as well as the intermediaries, so 
as to control the boats directly from the 
plane by radio alone. Toward the end of 
1917 these experiments were finally cro\ vned 
by success, and remote control, which in 
the meantime had lost favor, received a 
new impetus. The new procedure permitted 
the full utilization of the 200-mile radius 
of action which the boats possessed, and 
enabled them to be used offensively instead 
of purely as a means of coast defense. 

The success achieved by the Germans 
with remote control did not justify the high 
hopes originally placed in it. Although 
some German adies credit the electrically 


ays boats with the sinking of a number 

Allied vessels, such claims are substan- 
ated by neither Sanden nor British of- 
ficial reports. 

A number of factors accounted for the 
lack of results. It took a considerable 
amount of experience and practice to tn- 
sure the proper team work between de- 
stroyer, seaplane, and land station. Several 


of the small craft were lost during experi 
mentation, and others had to be scuttled 
to prevent their capture. Recurrent motor 
trouble reduced the number of ats avail- 
able for action. Moreover, along the Flan- 
ders coast the use of boats was hindered 


by the net barricades protecting the British 
ships and ports. Although the light craft 
could readily slide over them, their thin 
cables were easily damaged by the nets, 


thereby making the boats themselves useless. 


AN ATTACK THAT FAILED 


Such damage as the cause of failure is 
ssateanthcaed i? at least one case. On Sep- 
tember 11, 1916, the FL8* proceeded from 
Ostende to attack a group of monitors. Con 
ditions were unusually favorable to the 
attacker. Ne vertheless, some 3,000 yards 
from its goal the boat stopped. To save it 


} 1 


from falling into British hands, the control 


2The German designation FL stands for Fern 
lenk, or remote control. 


(Continued on page 558) 


ANCIENT WEAPON NEW ELECTRONICS AID 


The Electron Micro- 
scope, latest achieve- 
ment of science, is 
aided by the humble 
cross-bow which was 
rendered obsolete at 
the battle of Crecy, 
598 years ago. The an- 
cient instrument shoots 
an arrow that draws 
quartz filaments 
1/30,000 inch in diam- 
eter, which are used to 
calibrate the micro- 
scope’s magnifying 
power. 
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Audio Distortion 


Part I1I—Some Little-Considered Effects 


By TED POWELL 


HE science oi acoustics is concerned 

with the study of the transmission of 

sub-sonic, acoustic and super-sonic vi- 

brations through solid, plastic, hydraulic 
and gascous media. Such vibrations passing 
through material substances are subject 
10 various types of distortion, some of 
which correspond to those occurring in 
electrical networks and some of which are 
peculiar to acoustics itseli. 

Absorption and resonance effects cause 
frequency distortion. Acoustic intermodula- 
tion, harmonic, and frequency modulation 
distortion effects are quite similar to those 
which exist in electrical networks. Phase- 
shift distortion seems to occur in more 
than one form in acoustics, depending upon 
whether the phase-shiit effects are linear 
or non-linear with respect to frequency 
and whether phase-interference effects due 
to reverberation or to multipile-source con- 
ditions exist. Incidentally, reverberation 
(echo) might be likened to oscillation in 
an electrical network. 

Other distortion effects may occur in 
acoustics, some being peculiar to the human 
auditory system. 

The general points to be stressed are the 
effects of acoustic types of audio distortion 
upon the performance of a communications 
system. These effects will be divided up 
into three general groups. These are (1) 
the effects occurring at the microphone end 
of the communications system (2) effects 
at the speaker end of the system and (3) 
those occurring within the human auditory 
system itself. 


EFFECTS AT THE MICROPHONE 

1—The acoustic conditions about a mi- 
crophone location which result in the least 
total distortion and the most realistic 
reproduction of the complex frequencies to 
be picked up and amplified is an intricate 
problem still in the development go 

The reverberation times at the micro- 
phone location for the various Hanna 
ranges must be carefully considered by 
proper proportioning and dimensioning ot 
the location. Closer placement of the mil 
to the subject will provide a greater divect 
pick-up and a lesser effect due to reverbera- 
tion. Proper choice and allowances for ab- 
sorption constants of wall and floor materi- 
als as well as furnishi ings and audience ; 
and placement and orientation of micro- 
phone all contribute to the optimum over- 
all results of the communications system 
involved, especially where multiple-source 
sounds are concerned. 

We may obtain a better balance of sounds 
in such a case by a change in the ratio of 
the distances between the mike and each 
of the sound sources. Monitoring such a 
combination of sounds will determine just 
what to expect and what changes to make 
to secure a given desired result. This is par 
ticularly of importance when picking up an 
orchestra. Usually, instruments of greater 
sound intensity are located farther away 
from the pick-up spot, and where the mike 
involved 1s more responsive to low fre- 
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quencies, instruments producing them may 
be placed in the background. The acoustics 
problem largely depends on the reverbera- 
tion times for the sound signals to be han- 
dled. 

2—The acoustics conditions about the 
speaker end of an audio system are im- 
portant for similar reasons. A speaker lo- 
cated in a hall or room with tile, hardwood 
or concrete floor, plaster walls and metal 
ceiling will tend to make a speaker output 
sound unpleasantly harsh and tinny. Loss 
of low-frequency response and resonance- 
reverberation effects at the higher audio 
frequencies will be evident. 

The same audio system feeding the same 
speaker or speakers in a location with heavy 
draperies, carpet-covered floor, plush-cov- 
ered furniture and paper-covered walls will 
show an apparently flatter frequency .re- 
sponse with little evidence of higher- 
frequency “peaks” and with a much better 
low-frequency response. 

The acoustic constants of the latter loca- 
tion are superior to those of the former in 
that the reverberation times are such as to 
produce greater intelligibility for the fre- 
quency en and character of the audio 
signals being handled. 

It must be remembered that the presence 
of a large number of people. the addition or 
removal of furnishings, or the re- -decoration 
of a hall or room will usually have serious 
consequences upon its reverberation time for 
various frequency levels and thus alter its 
acoustic constants. Many an inexperienced 
P.A. man has had the embarrassing experi- 
ence of having installed and tested a sound 
system in an empty hall for a beaming pro- 
prietor only to receive a frantic phone call 
to come back to “fix up” the same system, 




















"The views expressed are those of the speaker 
and do not necessarily reflect those of this 
station." 
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is not 


A “perfect amplifier” 
guarantee of perfect reproduction 
Acoustic conditions may be re 
sponsible for distortion effects oc 
casionaily blamed on the appara 
tus itself. The personal factor mo 
also get into the equation, and 


cause some confusion in 
amplifiers. 


rating 


which had been reduced to a muffled murmur 


by the absorption and masking rn soemy 
a large and noisy crowd of people in 
same hall. 

Similarly, a radio receiver purchased ir 
a dealer's salon equipped with specia 
sound-proofed rooms, may prove tu be 
disappointment to its buyer when listenc 
to in the hard-walled living room of } 
home. 

The cabinet and the baffling syster 
housing the speaker also have a pronounced 
effect upon the speaker performance. Ma: 
types of absorption, reflection and reson- 
ance speaker baffling systems have bee: 


developed in order to improve speaker out- 


put. Their effectiveness depends upon 
the speaker frequency response, (b) the ir 
quency characteristics of the audio syste: 


feeding the speaker, (c) the acoustics about 


the speaker location and (d) the frequer 


t 


characteristics of the auditory system of 
the Jistener rather than upon any intrinsic 


superiority of the baffling system itself. 


THE HUMAN FACTOR 


3—Acoustic distortion 


problem in the 


case of the human aural system may be 
roughly divided into the psychological and 


the physiological. 


The aural sense, much as in the case of 
is subject to an 


the other human senses, 
effect known as “conditioning.” The hu 
man sensory systems operate upon a rela 
tive or comparatory basis rather than upon 
a quantitative or qualitative 
“previous-experience” effect 
judgment and analysis of the 
received. 

A pair of ears accustomed to any an 


basis. This 
warps the 
sensations 


quated radio receiver’s limited frequency 


range output may react with a feeling 
“tinniness” and “harshness” when listeni 
to the output of a wide-range hi-fidelit 
receiver. 


1 


The conditions about the speaker loc: 
tion and the listener’s mental and emoti: 
state may also have some psychologic: 
fect upon his auditory system. 

The physiological effects hinge al 
the more or less mechanical distortior 
fects of the auditory system itself. It 
well-known fact that people do not 
to the same sounds in the same way. 1 
auditory systems have not the same 
quency range nor the same “dips 
“highs” in their frequency response cu 
Furthermore, they may not 
same quantities of other distortion eff 

This fact explains why listeners so! 
times react differently to the same su 
or prefer different radio receivers. It 
brings out the rather curious fact 
whenever “listening” tests are made 
audio equipment, no checks are mat 
the frequency response characteristics 
the auditory systems of the listeners 

(Continued on page 567) 
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FM-Controlled Vibrator 


A Discriminator Prevents Speed Change in This Instrument 


IBRATION analysis is now a very 
important branch of practical science. 

Its study is essential in aeronautics, 
structural strength testing, moving 
machinery, and the testing of the behavior 
elicate instruments. A recent Bureau 
Mine s Report of Investigations (3702) 
rries an article by Mr. E. V. Potter, 
which describes the development of a vi- 
hrating system which is controlled elec- 


tronically to unusually close tolerances. 
Ii it falls very slightly below the rated 
speed, the control circuit causes it to speed 
up. [If it rises over its frequency, on the 
other hand, a slow-down impulse is trans- 


mitted to the driver mechanism. The control 
l e makes use of a number of modern 
circuits such as a discriminator, reactor 
ube circuit, automatic gain control (AGC), 
ph: s¢ shifters, and others. A knowledge of 
these circuits is of the utmost importance 
fully understand FM, television, auto- 
tuning, so that a full description of 
will be made. 

he vibration frequencies which are in- 





V rated by this instrument may take 
place in the sub-sonic range and well be- 
yond the aud lio range as well as through 
t ill audio spectrum. Fig. 1 is a cross- 
section of one type of vibrator whose 
t nt frequency is 17 kilocycles. An 


ting EMF of the resonant frequency 
vibrator is supplied to the orerne 
» that current is induced in the drivin 
» field coils generate a very stro ne 
field in the radial gap. The inte 
of the field on the pacha ring el 
brat rr up and down as the driving 
rrent changes. 
the bottom of the vibrator and in- 
| ire m it, an electrostatic pickup is 
This is simply an arrangement 
rC wt nt plates charged to a D.C. 
ial. Vibration causes this condenser 
its capacity, resulting in an A.C. 
which may be led to a preampli- 
Phis pickup is simply a condenser 
phone in action. 
remainder of the system is elec- 
in effect. A concept of “phase” is 
tial to fully understand the circuits. 
sequently, we will devote the next few 
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paragraphs to explain its meaning. It is 
by no means a difficult subject. 


A SYNOPSIS OF. PHASE 

Suppose we have the following problem. 
\ man walks 3 miles north and 4 miles 
east. We require to know his _ position. 
Obviously we cannot simply add the num- 
bers involved, nor can we say that he is 
now to the north or to the east. The 
simplest solution is to draw Fig. 2 and 
measure (in the same units) the result 
This length together with the direction is 
the complete solution. 

In the case of A.C. of some single fre- 
quency we are often confronted with the 
problem of adding two voltage which are 
“out of phase.” This simply means that one 
of them has started later than the other. 
Being of the same frequency they will 
never be “in step” or in phase, and simple 
addition is incorrect. 

A.C. currents are often drawn as in 
Fig. 3a. This gives a good mental picture 
of what is happening. It is also possible 
and correct to draw an A.C. current (or 


> 


voltage) as in Fig. 3b. Here the line OF 


is assumed fastened at O and rotating in 
the direction of the arrow. Measurement 
of ” dropped vertical line (dotted) shows 
that this length is always equal to th 
height of the sine wave in Fig. 3a at t 
corresponding point of the wave. Using 
this method of analysis of an A.C. voltage 
we may say that it has DIREC PION a 
well as magnitude or length and we 
free to add voltages which are “out of 
phase” as in the previous example. Thi 
phase or time difference of a complet 
cycle is 360 

A quantity which thus has DIRECTION 
as well as magnitude i s known as a vector 
and the simple process of adding them a 
in Fig. 2 is vector addition. To make sur 
that this principle is understood we ma 
take several practical examples, which in 
cidentally, illustrate the fundamental pri 
ciples of alternating currents. 

The voltage across an inductance (L) 
leads in phase hy 90° the current through 
it. Also the voltage across a condenser 
(C) lags in phase by 90° the current 
through it. The voltage across a resistance 
(R) is in phase with its current. In Fig. 4 
we show how to add (vectorially, of 
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Fig.6 
(Continued from previous page) negatively compared to B-, its extent de- 
. . 6 ] y 1 » ve ceive fron 
course) several combinations of voltage Pending upon the voltage received from 


with due regard to phase. The whole pro- 
cedure is simplicity itself, yet is of the 
greatest importance. In Fig. 4 the subscript 
L or C refers to the inductance or capacity 
and the length of each component voltage 
may either be calculated or measured on a 
voltmeter. Once we have each component 
voltage we must add them by. vectors addi- 
tion. If in the case of C plus R, for in 
stance, our A.C. voltmeter shows 3 volts 
across C and 4 volts across Rk, the meter 
across the entire circuit will show 5 volts. 
THE PREAMPLIFIER 

We 


will now examine the preamplifier 
of Fig. 5. The output from the vibrator is 
greatly amplified by the two 6D6's, while 


he O€6 acts as a phase 
pli s voltage for AGG 
amplitude may vary slightly due to tem- 
perature and change of load, it is necessary 
to use the high-gain remote-cutoff 6D6’s. 
The AGC functions as follows: A por- 
tion of the 6C5 output is taken at R13 and 
fed into the 6C6 for further amplification. 
Its output (across R27) is applied across 
the OHO6 rectifier Rectified current 
flows from 6116 plates through R29 back 
to the cathodes. The plates are thus biased 


inverter and sup- 
. Because the vibrator 


1 
diode. 


the 6C6. This bias is applied through iso- 
lating resistors and filter networks to the 
6D6's, cutting their amplification. The 
greater their signal output, the higher the 
bias. The result is a very stable, constant- 
gain system. 

The bridge composed of the four arms 
C11, C12, R15, R16 is a phase-shifter, and 
its action will be described. Note that the 
A.C. output of the 6C5 flows through R10 
and R11 on its way back to the cathode 
Since cach is of 25,000 ohms the same 
voltage is produced in each. If we neglect 
the effect of C8 which is large, and of R9 
which is small and by-passed, the effect of 
the ground connection is to center-tap the 
output, so that the plate and cathode are 
180° out of phase. (Such a phase-inverter 
is often used to provide out-of-phase EMF’s 
for push-pull amplification without the use 
of transformers.) 

The out-oi-phase voltages are fed through 
C9 and ©10 to the phase-shiiter. The left- 
hand side of the bridge is symmetrical but 
oppositely placed to the right-hand side so 
that we see at that points C and D 
will be 180° out of phase. Concentrating 
upon the left-hand side for convenience, we 
note that point C may be made to approach 


once 
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the phase of the cathode when R15 is ; 
small, 

On the other hand, when R15 is 1 
very large the effect of Cll is neglis 
so that the point C approaches the p 
of the plate, as compared to ground 
means a variation of 180°, and since 
single-pole, double-throw switch conn 
the grid to either C or D, the 6D6 
be supplied with any desired phase oy 
full range of 360°. The output of the amy 
fier thus supplies a constant voltage of 
desired phase, the need for which will 
shown. 


CONTROLLED OSCILLATOR 

The power supply, referring to Fig. 
shown voltage-regulated by means of 
commonly-used regulator tubes. The 
150-30 supplies an output of 150 volts o 
the wide range of 5-30 ma., and the VR 
75-30 provides 75 volts over the same rai 
The total output is therefore 225 volts, re- 
gardless of load changes. 

V4, the oscillator, is connected as a 
triode, being tuned by LI, the plate coil 
to the oscillator frequency. R11 and R12 
control the output strength, the latter being 
indicated by meter M. 

The action of V3, the reactor tube 
hetter shown in Fig. 7a. The vector rel 
tions are shown in Fig. 7b. The plate- 
ground voltage e is equal to the vector sum 
of er, across R8, and eg across C8. I is 
the current through this circuit. Eg is the 
applied grid voltage. This will, of course, 
be in phase with the total plate current i, 
The latter is thus drawn in the same dir« 
tion. We are at once struck with the inter- 
esting fact that e leads ip, which makes 
the tube an effective INDUCTANCE. The 
greater ip is (assuming e constant) the 
smaller this inductance, and vice versa. The 





D.C. voltage ea controls ip so that the 
final result is (a) when eao = O the fre- 
quency is maintained, (b) when ea 


increased in a POSITIVE direction, V3 
becomes a smaller inductance and the oscil 
lator irequency INCREASES, and (c) 
a NEGATIVE increase in eao, the 
quency DECREASES 

In automatic tuning circuits, the above 
operation takes place automatically to m: 
tain the receiver to the EXACT incor 
frequency. 


THE DISCRIMINATOR 

The discriminator circuit is simplified in 
Fig. 8. The voltages A and B are equal 
but phased oppositely with respect to the 


(Continucd on page 559) 














RADIO SPEAKER TESTS 


By JACK KING 


N the old days it was common to find a a right angle with reference to the vertical ly be placed directly across the voice coil 


magnetic loud-speaker in a receiver or plane of the speaker cone, as shown in Fig The crystal mike—if it is of reasonabl 
amplifier system. The limited power 2. If desired, the output of the mike may be good manufacture—will usually have a sub 
handling capability of such speakers and fed into a 100,000 ohm resistor at the end — stantially flat response over the audio band 
e relatively poor response on bass notes of the mike cable and the voltage across the The efficiency of loud-speakers may then 
is a drawback. Other odd forms of loud- resistor can be checked tor various values be compared. If one speaker giv 
peakers, such as the gooseneck horn type, of sound power ied to the loud-speaker. In er output tor a iven value of input t 
stal and condenser varieties have now dynamic speakers, the voltmeter may usual- (Continued on page 564) 


vecome obsolete. The crystal variety of late 
is found a new application in “radio pil 
lows” which allow sick patients to hear 
ounds without the head being raised above 
e pillow. Such units are generally high 
upedance types and may be found in 
hospital sound systems. 


In small radio receivers the magnetic 


loud-speaker is sometimes found, but usually AUDIO 

e speaker is an electrodynamic type. In AMPLIFIER 
many cases a permanent magnet dynamic 
type—commonly referred to as a “PM” 


speaker—may be used. These units find 
wide application in portable P.A. systems as 
well as permanent ones because they do 
ot require special power supplies to ener- 
gize the fields. AUDIO 

In all cases the job of the speaker is to GENERATOR 
convert an electrical impulse into sound. 
The efficiency with which it does this job 
is dependent upon the design of the speaker 
and the circuit in which it is used, as well 
as upon the design of the baffle or cabinet 
and the acoustic properties of the space 
where the sound is to be distributed. 





TESTING MAGNETIC SPEAKERS 
In checking the speaker we want to know 
the following things : maximum power han- 
dling ability, frequency response at various 
points in the audio band and relative amount 
f harmonic distortion; power input. re- 
ired for a given amount of sound cutput. 
To check the power handling ability we 
may use the test set-up of Fig. 1. The 
same test circuit may be used fer magnetic 
or electrodynamic speakers. When dynamic 
speakers are checked, provision must of 
course be made for a suitab!e field supply. 
Otherwise the technique is identical. The 
audio amplifier should be of a high-fidelity 
type and he capable of delivering 20 watts 
ithout distortion. Needless to say, a high 
quality audion generator must also be used. 
Impedances should simulate actual operat- 
ing conditions. 


TED 
writ 


The speaker will have more of a tendency 
to rattle on low notes than on high, though 
some speakers have a resonant point which 
may be in the middle frequency range or 
at a high frequency, depending upon the de- 


ae 

ne 

fect. Tests may be made at several points in AUDIO PREAMP 

the audio band between 30 and 15,000 cycles. AMPLIFIER 

At each test frequency, the power sup- 

plic d the speaker is raised by adjustment of 

the amplifier gain control until audible 
istortion is observed. At hich volume lev- 

els the ear of an observer may be an un- 

reliable judge of distortion. A crystal mi- 
hone may be connected directly to the 

vertical input of an oscilloscope which has 


OSCILLO- 7 

a higl : He SCOPE 
a high gain vertical amplifier, or a pre- 
an oI her. stage having a linear response o 
With frequency may be used to build up the AUDIO s 
rophone signal to the point where it is GENERATOR 

le by the ’scope. Amplification is de- Le 
rable in o der to secure sensitive indi- 

ions and to permit using the mike at a 
ance of about 5 feet away from the 


speal 


ker and on a line’ which is exactly at 
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RADIO SHORT CUTS 


A Number of Unconnected Ideas on Wartime Repair Problems 


HAT serviceman has not cussed 
the modern style of dial pointer, 
as illustrated here (Fig. 1); the 
kind that was intended to glide 
ghostlike across the dial but which in 
practice usually bucks and rears and shim- 
mies its perilous-looking path and scemingly 
responds to no placating influence, neither 
oil, nor grease, nor the various retentioning 
maneuvers? But cuss no more, pals. Pluck 
that well-chewed pencil from your ear and 
proceed to put a good layer of graphite 
on both sides and on the upper edge of the 
carriage, having first cleaned off the sticky 
grease and dirt to the bare metal. The re- 
sults will astound and gratify you and the 
customer will take you for a genius. 

Graphite is a marvellous lubricant for 
a number of things and as an agent in the 
resurrection of carbon volume controls 
nothing need be bet about it to the old- 
timer, But, particularly when treating a 
new control, tor noise, care should be taken 
to rub the clement with a rather hard grade 
of “lead,” otherwise the resistance of the 
control will be considerably lowered. 

When using carbon tetrachloride for pre- 
liminary cleansing of the control, we find 
it hest to completely immerse and swirl it 
about in the fluid in order that the inner 
contact ring—a prolific source of noise— 
gets its full share .... In these wartime 
days it is well to realize that since many 
R.F. coil primaries are not too critical as 
to number of turns, an open one can often 
be repaired instead of replaced and without 
fishing around for loose ends, simply by 
scraping some of the wire and making a 
new connection thereto. 

An ex: umple of this idea is the De Forest 
800 series in which the R.F. coils are con- 
veniently provided with unused centre-tap 
lugs (lig. 2). As it is almost invariably 
the plate half which opens, it is only nec- 
essary to bridge that section with any low 
value resistor, up to around a thousand 
ohms, or even short it directly and full re- 
ception is restored. There is positively no 
loss in performance. 

In palmier days, in like circumstances, 
we went hell-bent to the factory for a new 
transformer. What war docs to our per- 
ceptions! .... And what has happened to 
ye old Interior T’ower-Line Antenna? We 
had to think twice the other day when a 
customer demanded to receive a 600 ke. 
station (CFCF) sans aerial, ground, noise, 
everything. Also she didn’t think, for a new 
set, that the magic eve wink« ah t her suffi 
ciently. We worked the miracle in ide the 


By G. P. ROGAL 


chassis, hooking the antenna lead to a small 
condenser and the condenser to the power- 
line. Zowie! How that set came to hfe and 
the way the magic eye winked was positive- 
ly wicked! Results were not so heavenly 
on the short waves, but the customer never 
cared for that stuff anyway. All she cared 
for was “no wires hanging around. td 

As far as tube-substitution goes, in gen- 
eral, we don’t care for it. Gets to be too 
much of a vicious circle these days, with 
tube types dropping out of circulation like 
ducks at a shooting gallery. The clients, 
too, are inclined to get vicious, about the 
second time out... . Distortion with hum! 
If you get that, look to the matching of 
your P.P. 47's first, especially if it’s a 
Victor R21 Philco 39-330A should 
be ashamed of itself. A naked lead from 
the 370 mmf. condenser located under the 
automatic-tuning switch assembly puts on 
shorts rn and spoils the auto- 
matic tuning .. We find it's a good 
idea to “test” our metal tubes visually be- 
fore plugging them into the tester. We have 
encountered a few —— prongs were en- 
tirely innocent of solder, with the leads 
free to wiggle around and make intermit- 
tent contact. 

If your last soldering-iron quits in the 
middle of a big construction job, no need 
for you to quit. Not if you've got a live 
tube socket handy with filament voltage 
and an amp. or so of current in it, or an 
independent filament transformer. If you 
have either of these, plus a carbon from a 
small flashlight battery and a battery clip, 
you can attach these items to your test- 
leads or to a piece of lamp-cord or other 
wire, clip one lead to your work, touch 
your previously sh arpened carbon to the 
joint and the heat of the small are will 
be ample to flow your solder. Using 5 v. 
from an 80 socket in a set being repaired 
we did some of the fanciest soldering ever— 
in fact, we’re not sure we don’t prefer it 
to the regular “iron’”—no weight to handle, 
no tinning, no muss, heat where you want 
it when you want it. 

In older sets, stubborn cases of oscilla- 
tion over part of the dial and even “double- 
hump” tuning on strong locals can some- 
times he overcome by the simple expedient 
of by-passing the power line with an 0.1 
mid. 600 v. condenser. This also eliminates 
tunable hum. In one old hilco model oscil- 
lation over three-quarters of the band was 
eliminated by by-passing the hot lug on 
the second R.F. coil best nothing would 
overcome the remaini cillation until 
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Fig. |—Sure-fire way to tame a sticky dial. Fig. 2—Temporary repair on DeForest 800. 
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we by-passed the line, as mentioned. In 
addition, serious “double-hump” tuning 
was eliminated and selectivity improved by 
at least one-third. The usual method oi 
eliminating “double-hump,” of course, is to 
prevent detector overloading by reducin; 
the detector plate voltage In some 
the latest Philco models—and perhaps otlh« 
makes—an annoying hum can only be eli 
inated by bonding the speaker frame to thx 
receiver chassis . It's a far cry fron 
radio servicing to the larger aspects 
science, but, in closing, perhaps we may 
be permitted to take a flight in contempla 
tion of what may prove to be the greatest 
scientific discovery to date—the experi 
mentally proven hypothesis that magnetis1 
amd electricity are not only interrelated but 
are one and the same force. Mr. Gernsback 
calls it “breathtaking”; with his rare in- 
sight into the potentialities of inventions 
and discoveries, does he see in Ehrenhait’s 
work a key to the portal of All Huma 
Knowledge? Mankind may, we hoy 
eventually open that door of many locks 
and peer in some perspective at the mys- 
teries beyond, though never in life we know 
will he ever pass through it, finally t 
discover the omnipotent “reason why.” But 
to have a kev—as would now seem to be 
the case—is indeed a mighty accomplish- 
ment. 


\ model high-power FM _ station, dedi- 
cated to research and development of the 
FM broadcasting art, is being sought tor 
the Washington, D. C., area in an applic: 
tion filed with the F.C.C. by FM Develop- 
ment Foundation, an organization which 
is composed of three of the best-known me 
in FM—Major Edwin H. Armstrong, I \l 
inventor; C. M. Jansky, Jr.. FMBI engi- 
neering consultant, and Stuart L. Baik 
partner in the Washington engineering firm 
of Jansky and Bailey. 

The station, cost of which is estimated 
at appro ximately $150,000, would be a 
Class “D” outlet designed to serve an area 
of 18,844 sat: ire miles with Washington as 
the basic sartranelien area. The 43,900 
kilocyele frequency is sought. The proposed 


ht is a spot near Olney, Md., about 20 
miles from = nation’s capital. A 50.0 
att REL transmitter would be used, al 





ah a Gen, al Electric six-bay ant 
and Western Electric speech input eq 
ment. Effective antenna height at the Oh 
site would he 920 feet above sea be ve 
ar cave radiated power of 249,000 w: 

imated with 2,956,668 persons to rec 
service 


The “equipment to be used would su 


tantially duplicate Major Armstr 
original FM _— station, W2XMN, 
\WFEM N, at Al Ip.ne N. Big which ope 


on the 43,100 kilocycle frequency. The 
vineering firm of Jansky and Baile 
vide the only current FM broadcasting 
the Washington area through its ex] 
mental station, W3X0O, which is heard 
the 43.200 kilocycle frequency Tuesdays 
through Saturdays from 7 to 10 ol 
and Sundays from 3 to 6 o’clock.—F.\/ 


JUNE, 1944 





ca) 
col 





44 





Adapters Make Radios Play 


ERVICEMEN are having severe head- 


aches trying to substitute ,tubes in 
radios, due to the large number of 
radio tubes being used in the job of 
putting Hitler and T JO in their places. 
That is (to quote Radtocracy), the job of 
grounding” them. which we hope will be 
done efficiently and soon 

It is often possible to substitute one tube 
for another by re wiring the sockets or m: ak- 
ing adaptors. In our shop, we try to make 
an adaptor work whenever possible, so the 
radio may use its original tubes as soen as 
they become available. 

Wiring adapters is simplicity itself when 
done according to plan. We make use of an 
old tube base with the same number ot 
pins as the tube which we are about to 
replace. Then we use a socket to fit the 
replacement tube. The type of octal and 
loctal sockets that have springs to hold 
them to the chassis may be used. The spring 
itself is of course removed for our purposes. 

\VWe are now ready te connect the socket 
to its new base. Wires about 1% inches 
long are used so that there will be plenty of 
length to guide them through. Spaghetti 
tubing is used to insulate each lead from 
the others so that no shorting will take 
place. Use a good grade of cement to hold 
the socket to the base, and when it seems 
that vou are finished be sure to use an ohm- 
meter to make sure that no wire 1s short- 
circuited to any other! There is strong like 
lihood of such shorting since naturally 
there is much criss-crossing inside. Clip off 
protruding wires and solder all connections. 

We are now ready to test the completed 
socket in a tube tester, just as we would 
the original tube. For instance, we may use 
a 14Q7 tube as replacement for a 12SA7. 
Place the 14Q7 into the adapter and test 
just as you would a 12S.A7. If it tests OK, 
it is ready to be wired into the set. 

For the miniature tubes, the sockets be- 
ing so small, wax is used instead of cement. 
Wax from old components such as condens- 
ers and transformers may be used, the mid- 
get socket being pushed down into it. 

\ tube manual may he consulted as to 
wiring. Typical substitutions are shown in 
the diagram. 

For a change involving an original grid 
cap tube where the new tube has its grid 
connection in the base, it may be necessary 
to shield the grid wire. In some cases the 
tube itself will also have to be shielded 
should oscillation or motorboating be en- 
countered. For certain changes a resistor 
may have to be used either for pilot light 
or because of a slight change in filament 
voltage. Some are illustrated in the accom- 
panying figure. 





grrncannage 


llowing is a list of some tubes and 
the r substitutes with resistor data where 


OZ4 may be replaced by a 6X5 and vice 

rsa 

§ or 7A8 for a 12SA7 or 12A8. A 40 
in, 10 watt series dropping resistor is 
essary in this case. 

replaced by a 6K6, 6G6, 6V6, and in 
ge even by a 6L6 or 6U6. 
‘late loads may vary slightly). Note 
t changes in filament and plate cur- 
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6X5 by a OWS5 noting the .3 amp. extra when it comes 





to keeping a radio set 
load. during this period. By using his judgemx 
12Q7 (12SQ7) by a 14R7. However. it is and a tube manual, practically every ty 
necessary to tie screen grid to plate trans- may be conviently replaced by tvx 
forming it to a diode-triode and use an which may be available. Such 1 
adaptor. be greatly appreciated by the cust : 
12SK7 by 12K7, by socket rewiring. Following the RMA procedure at t 
location, the ¢ r rewiring a socke 
These suggestions should be of aid to the or making an adapter as above is $2.00 plu 
erviceman who is sometimes at his wit’s end the cost the replacement tubes 


1LA6 FOR 1A7 


























12Q7 FOR 12SQ7 





GRID CAP 























ADAPTER 








14Q7 FOR 12SA7 or 7Q7 FOR6SA7 


















































REWIRE 
SOCKET 



































] 





ADAPTER 





539 











A 28-VOLT RECEIVER! 


HEN Radio-Craft came out with the 
data on the new use of a 28-volt 
circuit for tubes (December 1943 is- 
sue) it stirred up quite a bit of in- 

terest in circuit design. Imagine; a radio 
receiver (and even a transmitter, if need 
he) vg would operate directly off of a 
24- to 32-volt battery, with one source of 
supply for all voltages. No more power 
transtormers, filter circuits, rectifier tubes 
or power supply stages would be needed 
in this design. 

Of course, use of such equipment is lim- 
ited to aircraft, mobile equipment, nautical 
vessels, rural districts and emergency equip 


ment where a 24- to 32-volt battery is al- 
ready installed for other functional uses. 
Still, that field is sufficiently large to en- 


visage wide usage of equipment designed 
for these conditions. 

The design shown here fits those speci- 
fications. All data was taken directly from 
manufacturer’s releases. There is nothing 
haywire in the setup. It is commercially 
sound, and is engineered to give the greatest 
efficiency for the particular application. 

“KI ~ the design of the LOW 
VOLTAGE RADIO RECEIVER we note 


immediately the absence of the usual power 


supply. Let it be clearly stated here—ALL 
voltages; filament, plate, grid and bias 
voltages all come from the single 28-volt 


battery, or any arrangement of batteries 
which will deliver 24 volts to 32 volts. In 
the event the equipment is to operate from 
a 32-volt supply in continuous operation 


By DAVID GNESSIN 


leit of the circuit diagram. Note the first 
two tubes, 14H7 and 14J7, are connected in 
series across the power supply. The next 
two tubes, both 14R7’s. are connected the 
same way. The two 28D7's are each con- 
nected directly across the power supply, 
since they each draw 28 volts. Thus it 
may be seen that a single 14-volt tube may 
go out if a break occurs in the filament of 
its companion tube. In such cases a quick 
check for defective filament may be made 
by substituting the inoperative tube for 
another 14-volt tube operating in the cir- 
cuit.. Warning: Don’t leave the tube in the 
wrong socket for a longer time than is 
necessary to check the filament circuit— 
and above all: Don’t check a 14-volt tube 
in a 28D7 socket. The double filament volt- 
age will burn out the 14-volt tube. 

The receiver is a superheterodyne, with 
a stage of tuned R.F. and push-pull beam 


power output. Of course, automatic gain 
control is incorporated as a_by- product 
of the detector stage. The sensitivity is 


good. The operating frequencies of the 
receiver are, of course, dependent upon the 
coils selected. No value for the coils is 
given since their inductance is set by the 


frequency band selected. Since they are of 


routine commercial design it is expected 
that once the band is selected the proper 
coils can he readily obtained. With good 


coils the receiver should give satisfactory 


response up to 100 megacycles. 
The meter readings shown are all rated 
in mulliamperes with maximum signal. 


In brief, starting from the left side of th« 
diagram, the description of the circuit i 
as follows: 

The tuned radio frequency stage uses a 
14H7. Only a little more than two year 
old in design this tube has found mucl 
popularity in R.F. and LF. stages of tek 
vision and FM receivers, where gain is s 
important. It is a triple grid semi-remot 
cut-off amplifier, identical with the ty) 
7H7 except for heater rating. As the nam: 
implies, the automatic gain control actio: 
of this tube is limited by the semi-remot 
cut-off feature. However, its action in that 
regard is quite efficient in the medium fre- 
quency bands, dropping off at the highe: 
frequencies, where a * < is not not s 
necessary. No gain control is shown for 
this stage, since its bias is selected to giv: 
normal gain, with the a. v. c. to aid in carins 
for too weak or too strong stations. 


The filter R,, C, is used . keep the R.F 
out of the power supply. similar filter 
is incorporated in all stages Hh to the audi 
amplifier. It’s really a “de-coupling” filter, - 

The 14J7 is a triode-hexode tube in th 
converter stage. Electrically this tube is thc 
same as the type 7J7 except for heater 
rating. Using the cathode common to bot 
units, the triode section of the tube acts as 
oscillator, while the pentode section acts 
separate mixer. The injector grid is com- 
mon to both sections of the tube , providi 
true electron coupling. The plate resis tance 
is fairly high under these conditions, result- 
ing in a very low plate loading, making 




















































(24 hours daily) a heavy duty resistor Since the plate voltages will all be about Possible to use highly efficient I.F. trans 
should be placed in the filament circuit the same, a little less than the supply formers to advantage. Frequency  driit, 
to reduce all filaments to 24 volts. This  yoltage, these figures are not given. Thus, Shift and flutter is very low in this ci 
will insure longer tube life. with the voltage and current for proper Cut, we ; 
The filament circuit 1s drawn separately operation known, a check for good oper- Since the circuit already has a burda 
for clarity. It may be seen at the lower ation is readily available. (Continued on page 555) 
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Reconditioning 
The Old Radio 


By GERALD CHASE 


HAVE thought for some time that many 

of the older sets, even those manutac- 

tured as early as 1930-31, could be dis- 

mantled and with the addition of a few 
new parts, rebuilt into receivers that would 
compare favorably with the average mod- 
ern set. I therefore decided to try my 
hand at redesigning an old radio of the 1931 
vintage, and the result of my work is quite 
satisfactory. 

I used as many of the original tubes and 
parts as possible and so kept the cash outlay 
to a minimum. The total amount spent on 
this set was around ten dollars, but I be- 
lieve this could be cut nearly in half in the 
United States. 

In the revised circuit I included a few 
“extras” such as a radio-phonograph switch 
and a tone control as well as automatic vol- 
ume control. The tone control works like a 
charm and I would like to give credit for 
it to Mr. Leon Wortman of Brooklyn, 
N. Y., who suggested the hook-up in the 
January 1943 issue of Radio-Craft. 

The set I decided to remodel was a King 
109 T. R. F. racio employing seven tubes 
including the rectitier. This radio had been 
discarded because of age and faulty compo- 
nents. I bought it for two dollars and at 
once proceeced to give it a “going over.” I 
found the audio transformer, output trans- 
former and speaker field were burned out 
and could not be used. The filter condensers 
in the power supply were beginning to dry 
up so I decided to be on the safe side and 
replace them with new ones. All of the 
fixed by-pass and coupling condensers in 
the revised version are new, as are many 
of the resistors, especially those carrying 
large currents. 


THE REVISED CIRCUIT 

The original circuit used three 24A tubes 
as R.F. amplifiers, a 27 as power detector 
and two 45's in push-pull as output. Of these 
tubes one 45 and two of the 24's were gassy 
and therefore useless. I decided to use three 
35 tubes in the R.F. stages; the 27, with 
grid and plate tied together, as diode detec 
tor and source of a.v.c. voltage; and the 
one good 24 as first audio stage feeding 
into a single 45 power amplifier. This 
worked even better than I expected and I 
have a radio now that is as good, with re- 
gard to sensitivity, selectivity, tone and 
volume, as most of the modern superhets I 

e heard. 

Since my only test instrument was a 
simple continuity tester, | decided to obtain 
a service data sheet on this particular set. 
The mail order house that furnished me 

h parts, supplied the data sheet and | 
Was able to obtain accurate information 

the operating voltages and currents of 
each stage. I also used my tube manual as 
much as possible. I advise anyone else do- 
ing this sort of remodelling to do the same, 
no snatter what else they may have to work 
with 

When new components are used in parts 
ot the set, voltages may differ from the 

iginal ones, calling for certain changes in 


RADIO-CRAFT for JUNE, 


1944 


Top—Chassis view of the recondi- 
tioned King broadcast receiver, as 
remodelled. Bottom—Underchassis 
view of the same set, after mod- 
ernization is completed. 


design. I used a speaker field having a re- 
sistance differing from the original and 
I also used different types of tubes in a re- 
vised circuit. I therefore found it neces- 
sary to change the power supply to some 
extent. By adding the “B” current drawn 
by each tube to that drawn by the “Bleed- 
er” resistors, I estimated the total “B” 
current supplied by the high voltage sec- 
ondary of the power transformer to be 
approximately 100 Ma. The resistance of 
the filter choke was 1000 ohms so the volt- 
age drop across it was 100 v. Since the volt- 
age taken from between the choke and Ce 
speaker field was 250 v., then the R. M. 
voltage at the filament of the rectifier a 
would be 100 + 250 = 350 v. Multiplying 
this by 1.41 gave a peak voltage of 493.5 
volts which was the minimum rating for 
the first electrolytic condenser of 8 mid. 
Similarly the minimum rating for the sec- 
ond condenser of 16 mfd. was 352.5 volts 
To be saie I purchased condensers with 
ratings of 600 v. and 450 v. for Cl and C2 
respectively. 

The speaker I used was an 8-inch one 
I salvaged from an old Pilot radio. The 
tield coil in this speaker had approximately 
2000 ohms resistance as compared to 1400 
ohms in the old King speaker, but both 
fields carried the same currrent—between 





40 and 45 Ma. 

By taking the plate voltage for the R.F 
tubes and the 45 output tube from between 
the filter choke and speaker | got rid of 
about 55 Ma. This left 45 Ma. to flow 
through the speaker field. This was sulfi- 
cient to magnetize it, but the voltage at tl 
output of the filter circuit was 1600 y. in 
stead of 180 vy. as in the old hook-up. With 
a bias of 1 volt and a screen voltage = 25 \ 
the 24A first audio tube draws around 
5 Ma. This leaves 44.5 Ma. left. The 
screen grids of the R.F. tubes will draw a 
maximum current of 2.5 Ma. each at a po 
tential of 90 vy. according to the tube mar 
ual. Therefore, I decided that at a poten 
tial of 70 vy. the grids would draw about 
1.5 Ma. each. (The lower screen voltage 
decreased chances of oscillations in the 
R.F. stages.) The total screen grid cur 
rents would then equal 4.5 Ma. leaving 
40 Ma. to be drained off by the 
circuit. 

Knowing the voltage drop to be 90 vy 
(160 v. to 70 v.) and the current to be 
44.5 Ma., I just used Ohm's Law to find 
that the value required for Rl was 2,022 
ohms. (A resistance of 2000 ohms proved 
quite satisfactory.) This left a voltage 
drop of 70 v. with a “bleeder” current of 

(Continued on page 560) 
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Schematic of the original old-type TRF King receiver, with its line-up of 24A's and 45's. 
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World-Wide Station List 


Edited by ELMER R. FULLER 


HE number of new stations appearing 
Te the air during the past month 1s 
much smaller than have been heard in 
the past. The only new catch we have 
reported for this issue is BPDT on 6.100 
megacycles. This is located in the Fiji 
Islands at Suva. We have no operating 
schedule, so if anyone knows any more 
about it, let us hear from you! 
We have for this month, a list of the 
frequency modulated stations located in the 
vicinity of Chicago, Illinois. They are 


3 to 
heard 


9 pm; 
daily, 


WDLM, 
10:30 am 


racycles, 
to 8:30 pm; and 


on 47.5 meg 


WWZR, on 42.5 megacycles, heard Monday 


through Friday from 9:30 am to 2: 


30 pm. 


Two transmitters now being used by the 


Allied armies in Italy are known as 
and ICA. 
as AFHQ in 


APH 
Algiers, 


APH 
same frequency 
8.960 mega- 


uses the 
Africa, 


cycles; and ICA uses a frequency of 13.22 
megacycles. 
transmitter at New Caledonia. We do not 
know much about this station. 


13.22 is also used by the army 


on 9.890 mcs. from 3:15 to 3:45 pm may 
be located somewhere in occupied or un- 
occupied France. 


It comes in fairly well, 
with much CW interference at times 
French, German and Italian are spoken 


The program consists of talks and music, 
and the announcer is usually a girl, with a 
very clear voice. All languages are well 
spoken. 

Keep one eye on the twenty-meter band 
for the South American hams, who are 
beginning to come in during the early eve- 

















WGNB, 45.9 megacycles, heard daily from An unknown station reported last month ning. Please report them to us. 
Mc. Call Location and Schedule Mc. Call Location and Schedule Mc. Call Location and Schedule 
2.500 WWV WASHINGTON, D. C.; U. S. Bu- || 6.060 WCDA NEW YORK CITY; Mexico beam, || 6.220 —— “GUSTAV SIEGFRIED EINS": 7:50 
reau of Standards; evenings. 7:30 pm to 2 am; European beam, 
2.926 GRC LONDON, ENGLAND. 2:15 4 ory 623 oe moscow, USSR; heard at 8:45 
. . 6.065 SBO MOTALA, SWED ; European 
— ee a | beam, ‘5:15 to 5:50 pm: North || 6.235 HRD2 LA CEIBA, HONDURAS; evenings. 
: , American beam, 9 to 10 pm. 24 r 1U 
ee a 9|| 6.070 CFRX TORONTO, CANADA; Sundays. 9 _— oe Se 
: on am to midnight: onday to Fri 27 B ‘ ‘ 
4510 YVRS — BARQUISIMETO, VENEZUELA; re- dv, 730 am to 1205 am: Satu — Gm o6ora, COLOMEIA; heerd at 
lays evenings. 7:30 am to 12:45 am. 6.280 HIIZ CIUDAD, TRUJILLO, DOMINICAN 
4.020 — PONTA DELGADA, AZORES; 6 to || 6-080 WLWK CINCINNATI. OHIO; European REPUBLIC. 
8:0! pm. | pews Ameres 2:30 O30 ont || 6-330 Cocw HAVANA, CUBA; midnight to | 
4.107 HCJB QUITO, ECUADOR; 7:45 to 10 am: Hagen ss aprclaceaadea aids - 
, ridnight. j 9 T 
8 to "10 pm: daily except Mon- || 6.090 CBFW VERCHERES. CANADA: - ily 636 ole BERN, nen = Rigg 
ay é 7 é ° ain | wan ms rch) 
470 201 KINGSTON VAMAICAS Stndoy. || go90 zNs2 NASSAU, Sateen Fe oo ce gt 2 Sa 
$:18 to 6:55 pm; daily, 6:15 to |! 6995 OAX4H LIMA. PERU. soe ~ tog — 
15 pm | ey een : : 
4.75 YVIRV MARACAIBO, VENEZUELA. ae NEW YORK Se an. | 6 om LISBON, PORTUGAL; home serv 
4.76 YV4RO VALENCIA, VENEZUELA 3:30 am. 6.370 WKT NEW YORK chy: E beam, 
4.765 HJFB  MANIZALES, COLOMBIA. 6.100 BPDT SUVA, FIJI ISLANDS; 2:15 to 4:15 | - ll cher eh  tapeornnone : 
m. x I : A 
= — a eee 6.105 HJFB = MANIZALES, COLOMBIA; 9 to 10 pert an stethanco’ comune 
: ' : f . pm. . 
4.82 XEJG GUADALAJARA, MEXICO; eve- || 6-110 GSL LONDON, ENGLAND; North 
CARACAS, VENEZUELA; American beam, 8 pm to 12:45 |) 6.440 HIIS SANTIAGO DE LOS CABALLEAOS, 
v' t . am. I PUBL ' 
492 VERN CMOS ond early ame. || 6.120 WOOC NEW YORK CITY; European beam - Ripetieprigpncscigagdlmalan 
4.955 HJCQ BOGOTA, COLOMBIA; evenings. |] 412 yxeuz MEXICO” Set Stace. hears || O47 COH! SANTA conn, CUBA; afternoons 
5.000 WWV WASHINGTON, D. C.; U. S. Bu- before midnight. 6.480 TGWB GUATEMALA City, GUATEMALA: 
reau of Star dards; Standard of 6.120 WCRC = bg ag ytd European beam ieee 7 am to 8:10 pm daily except 
— cy; tin and musical 2:15 to 2:4 Sunday. 
6.120 LRXI BUENOS ines. ARGENTINA; 6.63 HIT CIUDAD TRUJIL DOMINICAN 
6.620 OAX2A TRUJILLO, PERU; heard Sundays ‘ . Radio El Mundo": 9 to I2 pm REPUBLIC; eT ot 8:45 pm 
pm. 6.130 JZH4. TOKYO, JAPAN; I! am to 2:40 pm. |] 6.715 ZLT7 WELLINGTON, NEW ZEALAND; 
5.75 PZX PARAMARIBO, D DUTCH GUIANA: || 6130 COCD HAVANA, CUBA: 9 pm to | am. a an tae os & oe 
to . . zilie 
5.810 KRO HONOLULU, HAWAII: news in || 6.130 CHNX HALIFAX, NOVA scomia; Sundays, 7.000 WGEA “Seam, 20 15 Pe ge 
Enalish at 7:45 am am to 6: pm; onday to n beam, 11:45 pm to 3 ar 
.875 HRN TEGUCIAGALPA, HONDURAS: 7 Thursday, 6:45 am to 10:15 pm; 
5.875 pm to man nM ee ge BA Fridey ‘and Soturdoy, 6:45 te |} 7014 CMZI HAVANA, CUBA; |! pm to 12:10 
| 1! am. a 
6.08 — CAPETOWN, SOUTH AFRICA; | 6.149 WBOS BOSTON, MASS.; European beam, vee sae PONTA DEL rT saat 
2ard d_mid Deen eee 7.02 —— MADRID: SPAIN; § to 7 pm 
x URACA TH Ay a WEST 6.140 WRUA — MASS.; North African ¢ ‘ ‘ aia 
oo Cl CURACAO, Ner > 38 pm. m, midright to 2 am. 7.070 GRS LONDON, ENGLAND 
5.947, HH2S PORT AU PRINCE, HAITI; 8:45 to || 6.140 DXX BERLIN, GERMANY. 7.12 GRM LONDON, ENGLAND; 8:!5 pm to 
6.145 HJDE MEDELLIN, COLOMBIA: 9 to 1! 4 ar 
5.980 VONH ST, “JOHNS, NEWFOUNDLAND: | " 7.171) XGOY CHUNGKING, CHINA; East A: 
Sundays 8:30 to 10:30 am: 1:30 || 6.150 CJRO WINNIPEG, CANADA: 9 pom to | outh Seas, North America 
: 6 pm; 4p er acer. 6:30 to Europ pe: 7: eee te ae te 9 
:30 am: 2:3 7:30 || 6.150 GRW LONDON, ENGLAND. 7.180 —— “stat UNK" to 
6.000 HH2S PORT AU PRINCE, HAITI: 7:35 pm || 
a das coi do a "|| 6.160 HJCD BOGOTA, COLOMBIA; 9 to 10]! zige oR LONDON, ENGLAND: early mor 
6. L ANAMA; 8:30 to 9:30 || ing. 
ad ie Monree a || 6-160 CBRX VANCOUVER, CANADA; 10:30 om || 9295 sec LONDON, ENGLAND; For eos! 
.005 AL, ANADA; Sunday, |} arly morning 
7:30, am td 12 midnight: Monday || &!65 HHBM PORT AU PRINCE, HAITI: 7 to|| 7249 —_ BERN, ‘SWITZERLAND; a 
to Saturday, 6:45 am to I2 mid od | 
si iCigtte ene | 6.180 XGEO ania ad ton ened ROME, ITALY: 5 to 6:30 pm. 
6.01 NDON, ENGLAND; evenings. | a o. || 7.230 GSW LONDON, ENGLAND. 
ea Te SCOTIA: Monday || witualne:  <om—upmiee Co SAN FRANCISCO, CALIF.: Or 
oO Friday ° am: Saturday ss eam m to m 
6:45 to 11 am; Sunday, 8 to II || 6.190 DXG BERLIN, GERMANY. | 220 om BERLIN, um 3am to - 
onus hear i h $ —_ 
6.020 ZFY GEORGETOWN, BRITISH cur.|| &! roere moran: nerd in Mel! 7.259 WBOS BOSTON, MASS: _. East s 
NA; 3:15 to "8:20 | | rica 
6.030 CFVP CALGARY, CANADA: ! 6.19 HHBN PORT AU PRINCE, HAITI; morn- || 
am to 1:30 am: Mon bun 1o"ser- || ings; evenings \ 7.280 KGEI SAN N FRANCISCO, CALIF. Or 
urdey, 640 om to 2 om 6.190 WGEO SCHENECTADY, NEW YORK; tal beam, | am 
6.03 DXP BERLIN. GERMANY. | 12:15 to 3:15 am: European || 7.260 GSU LONDON, ENGLAND; North A 5 
6.040 WRUW BOSTON, MASSACHUSETTS; Eu. || beam erica beam, 8:15 pm to !2 
ropean beam, 2:15 to 4 am; Cen- || | am. 
rel American boom, 740 pm fo |] Se SHC? «BOE SANRIO, BRAT. 7.275 DXL25 BERLIN, GERMANY. 
a ae 6.20 GRN LONDON, ENGLAND. 7290 DIX BERLIN, GERMANY. 
6.04 COBF HAVANA, CUBA; afternoons. 6.2 YVSRN CARACAS, VENEZUELA; early eve- ; " 
6.05 GSA LONDON, ENGLAND. nings. | (Continued on page 574) 
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FTER completing a seven montlis 
E.S.M.D.T. radio course, 
author en" in the Seventh Corp. 
Area E. R. *. radio school. This 
school consisted of ie eight hour shifts 
of which four hours were on studying radio 
fundamentals and the latter four hours of 
lab. work. The lab. work sheets covered 
power supplies, regenerative receivers, os- 
cillators, aucio amplifiers, and small trans- 
mitters, which were constructed in a period 
of nine weeks (in my case), leaving three 
weeks open for personally selected constrtic- 
tion. The instructor, of our class, was a 
good O.M. and we chose our own units. 

A few of us were interested in the ultra- 
high frequency spectrum because of read- 
ing so much on WERS and the United 
States Army’s Walkie-Talkie. We rounded 
up a few circuits and diagrams on trans- 
ceiver building and acded a trifle of our 
own ingenuity. Material was difficult to 
obtain, but found most of these parts in the 
scrap box and in old radio receivers. 


CONSTRUCTION DETAILS 


The chassis was a sheet of galvanized 
furnace metal with a 33-inch edge, in 
which holes for holding the outside panels 
together with metal screws were drilled. 
All holes were laid out and drilled before 
bending the chassis into place. 

The outside panels were cut from glazed 
filer board (Masonite) like that used on 
kitchen and bathroom walls. These rec- 
tangular pieces are mounted after all parts 
are in position and wired electrically, ex 
cept the panel on which the transmit and 
receive toggle switches, volume control and 
phone jacks are mounted. It is best to mount 
all parts on this panel and permanently 
secure in place before wiring. 

The eight-prong, isolantite octal 
sockets were mounted vertically, 
each other; the vacuum tubes being mount- 
ed horizontally for compactness. A small 
angle-iron holds them in place. The 6]5’s 
tube socket butts against the small variable, 
tuning condenser, thus eliminating long 
leads to the small coil which was soldered 
directly to the prongs of the tube base. 
Short connections are required at high 
mequencies, 

oO destroy hand 


tube 
opposite 


capacity the two-plate 


variable condenser was placed against the 
base of the 6J5’s tube prongs approximately 
five inches from the front panel. A small 
quarter-inch fiber rod, coupler, and knob 
were used to extend the shaft of this small 
condenser, which was a three-plate band- 
spread capacitance with one plate removed. 
lhe toggle switches were a D.P.D.T. and 
two S.P.S.T. for switching microphone 
headphones into the circuit. 
_ since we had no ultra-high frequency 
chokes all set to work to wind one, using a 
three megohm carbon resistor as a form. 
his space was wound full of No. 28 D.C.C. 


‘t wire, soldering the ends directly to 
the pigtails to make the choke easy to 
mount, self supporting and compact. 
cre are two transformers, one in the 
circuit and one in the plate circuit of 
6V6-GT tube. The audio transformer 

small 3 to 1 ratio on which another 
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winding was wound over the = criginal 
primary. Remove the laminations and the 
first layer of heavy brown paper. Under 


neath the heavy brown paper lie layers of 
thin wax transformer paper. Removing 
these, you can see the windings of very 
small black enamelled wire. Place two lay- 
ers of wax paper over this winding and 
wind approximately 75 turns of 36 enamel 
Wire or wire taken from an old transformer. 
On our transformer it took two layers of 
wire, insulating between layers with wax 
paper. Bring out two small four-inch leads 
and place spaghetti over them to 


insure 
good insulation. The layers of thin wax 
paper can now be wound on, being sure 


that this winding will be protected from 
shorting the laminations and shell of the 
transiormer. This transformer was dipped 
into transiormer coil dope although it isn’t 
necessary. The laminations were carefully 
put hack in position, with care not to scrap 
the windings, as the additional winding 
enlarges the transformer core somewhat. 
A small 7 to 30 henry choke can be used 
for Heising modulation. The choke used 
by this constructor was the primary of a 
small output transformer. It was mounted 


at the base of the modulator tube. 

The volume or regeneration was con- 
trolled by a 50,000 variable resistor in the 
plate circuit of the detector, inserted in 
series with a 250,000 ohm fixed carbon 
resistor to drop the voltage from the 250- 
volt power supply. The fixed bias on the 


audio amplifier or modulator is accom- 
plished hy a 400-ohm carbon resistor and a 
10 mid. electrolytic 
D.C, rating. 


TESTING PROCEDURE 


To test the small transceiver in trans- 
mitting position the D.P.D.T. switch and 
the microphone switch is thrown. When 
the operator talks into the carbon grain 
microphone he can hear himself in the 
phones, proving the audio section is func 
tioning properly. The only instrument used 
to test the transmitter for oscillation and 
correct modulation was a very small neon 
glow bulb. With one side of the neon bulb 
hooked to the coil L1 at the antenna end 
the variable condenser is rotated for maxi 
mum glow. Now talk into the microphone 
and modulation the neon glow to pulsate. 


condenser of 25 volts 








The transmitter is 
loading. 

Loading of the transmitter is very ¢ 
at least when using the type of condet 
coupling shown. This capacity coupling 
was used because it would load the tran 
mitter to maximum, although a one turn 
loop of 14 enamel may be loosely coupled 
in its place. 


now ready for antenna 


ritical, 


With a small insulating screw 
driver the two plate trimmer is tightened 
until the neon glow comes im faint while 
modulating. The transmitter section is now 
ready for service. 

The receiving section of the transceive: 
can now be tested by switching the 
D.P.D.T. switch to “receive,” with the mike 


switch out of the circuit. 

regeneration control tlie 
plop into a hissing noise, This background 
noise indicates regener: ition. The tuning 
control is turned until oscillations take place 
over the whole dial. The small trimmer 
condenser in the antenna may be too tight 

ly coupled and should be loosened until a 
setting where transmitting and receiving is 
obtained with satisfactory results. 


by turning up the 


receiver should 


ANTENNA AND POWER SUPPLY 


The antenna used by us was nothing more 
than 1% inch copper tubing purchased from 
a hardware store. It was a gas line origi 
nally. The antenna insulators were ceram 
insulators until they cracked and brok 
They were then replaced by mica striy 
The antenna can be dismounted easily | 
unscrewing two small wing nuts. 

This small transceiver requires volt 
A.C. for the heaters and 250 volts 1.4 
“B” supply. A female 8 prong octal wate 
socket was mounted in the rear panel so a 
cable with a male plug can be inserted from 
a full wave rectifier. The rectifier section 
consists of an 80 tube, high voltage trans- 
former, three 8 mid. electrolytic condensers, 
and two 30-henry with 
input filtering. 
When the 
and tested we 


> 
O.9 


chokes cr ndenset 
transceiver was completed 
requested permission tri 
the instructor and school to ‘test 
out. A ten minute transmission was com 
pleted the work tables. We then 
placed one of the units at each end of the 
hall and proceeded to burst the ether. 

(Continued on pa 
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Two ordinary receiving 
tubes are the comple- 
ment of this small 
transceiver, one of the 
simplest and most 
straightforward which 
has been described in 
this magazine. The 
special transformer is 
a modified 3-to- | 
audio unit. 
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PREVIEW of Post 


Broadcast and Relay Stations, Aerial{Stuc 





SKED in a recent survey, “What new inventions will raise your stand- 
ard of living after the war?” 877 out of 1500 peop unhesitatingly an- 
swered “Television!” Such is the grip which this new art has on the 
mass imagination. And imagination is not confined to the future users of 

home television equipment, as is amply proved by the illustrations around tl 

page. These are by no means the futuristic dreams of professional “post-war 
planners” —they are the sober designs of General Electric engineers, and there 
are excellent technical reasons for every departure from conventional practice 
ft teday. 

The broadcast studio itself will be radically different from most oi today’s 
structures, if the model designed by Austin Engineers—a photograph of whicl 
appears in the lower left corner—is to be taken as typical. Among the interest- 
ng new ideas are the double auditoriums, shown at AA. The revolving stag 
permits the rapid change of scenes necessary in certain television shows. 
spacious lobby, with cut-in space for offices, is seen at C. 

The aerial of the new television studio-station is mounted on the single t 

ast, and the top assembly may be studied in the lower right-hand illustrati 
High frequencies call for the use of small reflectors which can be encloss 
protect them from the elements. 

Ti es for easy storage and hat 

sets and properties, while the large doors at the rear permit bringing ever 
airplane into the show, if necessary. Because of the two auditoriums, 1 

lost between shows. While audiences are watching one performances 
second auditorium is filling up. 

This broadcasting studio-station need only have power enough to bear 
signals to the main transmitter, whicl 
be situated on high land outside the cit) 
which the studio is located. The main tra 
mitter will not only cover the area with a 


he large area around the revolving stage mal 
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NEW U.H.F. TUS 
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MODEL 


TELEVISION 
STATION 
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powerful signal, but will also supply the program to a number of relay stations 
near the edge of its working area. 

This relay system is expected to be the main feature of post-war television. 
It has already been proved practical, and relay hookups are in use at present. 
WGRB, the General Electric television station at Schenectady, receives by 
relay and rebroadcasts signals from New York City’s WNBT. One of the 
most interesting features of the combination is that the relay station, in the 
Helderberg mountains, about 15 miles from Schenectady. is nearly a mile 
below the direct line-of-sight from the antenna on the Empire State Building. 
In spite of this, a strong enough signal is received to make relaying quite 
practical. The drawing at the top of the page illustrates this very well. The 
heavy lines indicate the area of full-strength reception—the dotted ones those 





MOBILE 
CAMERA UNIT 
i 
} 








, reas in which some signal is received. 

, \ special type of television re-broadcaster will he the satellite station. This 
ill receive its programs from relay stations and send then l 

power to cover the cities near which they are located. Unlike the rel 
hich will operate unattended, these stations will be staffed. Unlike the mait 
tations, these satellites will originate no programs of their own. Free trot 
tudios and pickup problems, the stations can be comparatively small—perhaps 

u as compact as the one shown at the foot of the tower to which Mr. James D. 
McLean (G-E electronic engineer) is pointing, in the lower right-hand picture 





Not only in station and antenna design are revolutionary developments ex- 
ected in post-war tclevision equipment. The dynamic nature of television pro- 


rams calls for a smoothly mobile camera, following the scenes and shoot 








5 om all desired angeles. The seli-propetled doily at bottom center may he t 
l nswer. Controllcd by means of foot pedals, 

n it can be anywhere at any moment. The 

camera, with its turret-type lenses, is so 

a (Continued on page 557) 
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New Radio-Electronic Devices 


AUDIO AMPLIFIER 


The Langevin Co. 
New York City 
NEW amplitier, the Langevin 101-A, 
is announced. Its outstanding virtue 
is excellent low-frequency wave torm at 
high output levels. Volume range is excel- 
lent, inherent noise level being 68 db . 
weighted below full output of plus 47 VU 
2°¢ R.M.S. harmonic distortion. With an 
input impedance of 600 ohms, the gain is 
60db. Using bridging input, the gain is 46db. 
Output impedance is adjustable 1 1000 
ohms.—Radio-Craft 


TUNING-DIAL LOCK 
The Radio Craftsmen 
Chicago, Illinois 
TUNING-DIAL lock, 


originally en- 


A 


a tuning control ior the 
unit of the 


frequency 


bacturers, 


CLOSED 


gineered and manufactured for use as 
tuning 
famous Hallicrafters SCR-299 
mobile unit, is now available to other manu- 


This ye performs a dual function— 
(1) a dial lock that will accommodate a 
wide range of dial thicknesses—(2) a pre- 
cision tuning indicator that maintains a 
fixed position on the dial simply by snap- 
ping the lock. Thus, speedier tuning is 
achieved over the ordinary set-screw type 
ot dial lock. 

Production problems are cut to a mini- 
mum as this dial lock is a metal stamping 
and is not affected by the prevailing scarcity 
of screw machine parts. The finished prod- 
uct is nickle-plated brass.—Radio-Craft 


@ 
ELECTRONIC WINDING TESTER 


General Electric Co. 
Schenectady, N. Y. 
MPLOYING the principle of balance 
and comparison, the instrument simul- 
taneously tests turn-to-turn, coil-to-coil, and 
coil-to-ground insulation. It simulates quali- 
tatively such procedures as resistance, im- 
pedance-balance, turn-balance, and complete 
high-potential tests with one voltage appli- 
cation. 

The new instrument is particularly desir- 
able for testing the completed windings of 
three-phase, low-voltage rotating machines, 
although it is also capable of testing the 
windings of single-phase, two-phase, and 
D.C. motors and transformers whose in- 
sulation is not designed to withstand more 
than 10 Ky. 

When the tester is used to test a three- 
phase motor, the three instrument leads are 
connected directly to the three motor leads. 
After the electronic circuit in the tester is 
energized, any. two phases of the motor 
(1-3, 2-3, 1-2) can Ihe tested quickly by 
means of a four-position, hand-operated se- 
lector switch on the front of the meter. 
Short-circuits or grounds in any part of 
the winding are indicated on the oscillo- 
scope by two waves dissimilar in shape and 
amplitude. 

Single-phase motors are tested similarly, 
and D.C. motors by the bar-to-bar com- 
parison methods. In both cases the diver- 
gence between the two waves on the oscillo- 
scope indicate the presence of faults. 

The tester consists of a repeating-type, 
surge-voltage generator, a cathode-ray os- 
cilloscope, and a synchronously driven 
switching equipment — all enclosed in one 
steel cabinet especially designed for bench 
mounting. The oscilloscope is mounted at 
eye-level height, where it can be seen eas- 
ily by the operator, and all the controls 
are conveniently arranged. Adequate safety 
protection has been built into the equip- 
ment.—Radio-Craft 


CIRCULAR SLIDE RULE 


Tavella Sales Co. 
New York, N. Y. 
HE Monitor Slide Rule is a circular type 
especially adapted for carrying in_ the 
brief case. Made of white vinylite, it is 
small in size, light in weight, non-moisture- 
or-grease-absorbing 
The scales are on a dise 6 inches in di- 
ameter, length of the outside scales 13.8 
inches. The front of the rule carries the C, 
D, CI and Log scales. The reverse 
has the A and B scales and sines 
tangents.—Radio-Craft 
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BATTERY CONNECTORS 


Cannon Electric Development Co. 
Los Angeles, Calif. 
A NEW development in quick disconnect 
battery connectors particularly adapt 
ed to G-1 standard batteries conforming to 
AN-W-B-141 specifications has been recent- 
ly designed and manufactured. 

Based on the screw jack principle found 
in many Cannon Connectors, this new fit- 
ting speeds removal of batteries and ban- 
ishes shorting and fire hazards. The large 
handwheel which turns a gear and disen- 
gages the battery is notched and easily op- 
erated by a gloved hand in sub-zero tem- 
peratures. The pin contacts in the receptacle 
are so enclosed by its shell that the contacts 
cannot touch any outside metal surfaces 
during removal and‘hence will not short. 


No. 11749 also called the 
3attery Kit” because it is affixed to the 
case, is made of aluminum alloy, finished 
with black acid-proof lacquer. The two pin 
contacts are leaded copper for 12-24 volt 
rating, 600 amperes coniinuous duty. 

Plug No. 11751 sheil material is mould 
ed phenolic, and the handwheel aluminum 
alloy, having an acid-proof black lacquer 
finish. Cable outlets of 54 inch diameter 
are located on both ends of the connector 
with possible alternate arrangements ot 
cables, it desired —NRadio-Craft 


ake ceptacle 


2 
FLUX METER 


J. Thomas Rhamstine 
Detroit, Michigan 

N Electronic Permeability 

tor for Permanent Magnet Testine 

A new type electronic fluxmeter, this in 

strument was developed as an aid in pro 

duction of radio and radar instruments and 

may be used for checking and comparing 

the magnetic flux of any type of permanent 
magnet. 


Compara 


Designed primarily for checking the sat 
uration of special Alnico meter magnets 
the device can be used for comparing va 
rious types of magnet stecl. Different size- 
and shapes of search coils may be used and 
may he small enough to insert in the an 
gap of assembled meters. This feature may 
at times be of considerable use in certain 
types of production testing. 

A direct reading indicating meter shows 
the flux as long as the search coil is in 
the magnetic field. 

This new permeability comparator has no 
moving parts besides the indicating mete: 
and employs a special vacuum tube circuit 
operating from the A.C. mains.—Radio- 
Craft 
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SPRAGUE CONDENSERS 


KOOLOHM RESISTORS 


Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisements 
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Radio-Electronic Circuits 


* WINNING SOLUTIONS OF RELAY PROBLEM WILL APPEAR * 
IN JULY ISSUE OF RADIO-CRAFT! 


TIME DELAY RELAY 


The following is a diagram which may be 
of interest to experimenters. 

It is a simple time delay relay for trans- 
mitters or amplifiers. By using a filament 
rheostat in the heater of almost any in- 
directly heated tube the time may be varied 
from a few seconds to over three minutes. 

The relay should be one to operate well 
below the tube current rating. The filament 
voltage may be taken from the transformer 
feeding the other tubes provided it is not 
already loaded to the limit. 








y LIMITING 


VALUE DEPENDS 
ON RELAY USED 





INPUT 
> 





6. RHEOSTAT fe - 





Toes CONTROLLED 
RELAY CIRCUIT 





8 mfd | 














The rheostat should be one that will 

carry the filament current without heating 
up. The limiting resistor shown in the plate 
circuit of the rectifier tube depends on the 
relay used, and should be so chosen that the 
relay is not overloaded. 


H. Davis, 
Danville, Ky. 





EXPERIMENTERS 





Radio-Craft is initiating a plan to overcome the bottlenecks created by the unavailability 
of many standard types of apparatus. The ingenuity of the American experimenter, technician 
and mechanic is hereby challenged to replace, rebuild or substitute unrepairable or unobtain- 


able equipment. 


Every month one project will be announced for the readers of this page to exercise their 


brains on. Radio-Craft will pay a 


FIRST PRIZE OF $5.00 
for the best answer and one-year subscriptions for all others published. 

PROJECT FOR THE MONTH: Bottleneck No. 2—A simple and easily-constructed all-wave 
signal generator, accurate enough for fine service work, is needed on many a radioman's 
bench today. What can YOU do to solve this problem? Let's have circuits, photos and stories. 

Suggestions from readers as to other bottlenecks are also welcome. What is your present 
pressing problem? If you want help with it, tell us so that we can all get to work on it. 





ECONOMY FOUR 


This is a four-tube superhet. using the 
midget type tubes. The circuit of the radio 
is conventional but for the power supply, 
which is designed to operate efficiently on a 
6-volt DC source of power. Because of the 
low “B” drain the power supply can be 
designed so that the maximum drain will 
only be 1.5 amperes. The vibrator trans- 
former can be easily wound to fit the core of 
a bell ringing transformer (try a small 
power transtormer—Editor) by using the 
ratio of 6 turns per volt and No. 20 wire 
for the primary and No. 35 wire for the 
secondary. By using a fixed bias of 6 volts 
on the 184, good undistorted volume will 


result even from the most powerful locals. 
A small neat looking job can be built that 
will play at least 70 hours on one charging 
of a stor: we battery. 

The synchronous vibrator makes a han 
and compact power pac k, but of course there 
is no reason why a vibrator using a rectifier 
tube should not be used, if available. The 
best power pack is one lifted from an old 
auto radio, as there will always be hum 
trouble with a home-cesigned vibrator sup 
ply. An aerial may be loosely coupled to the 
loop for greater range. 

Cpt. DovuGias A. Kox1, 
St. Charles, Ill. 
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1) NOW HOGARTH, WE MUSTN’T UNDER- 
ESTIMATE THE ENEMY—EVEWN IF OUR 
SIDE 15 INGENIOUS ENOUGH TO 


PRovuce THE ECHOPHONE EC-1" 





Echophone Model EC-1I 


(Illustrated) a compact communications receiver 


with every necessary feature for good reception. 
Covers from 550 kc. to 30 mc. on three bands. Elec- 
trical bandspread on all bands. Six tubes. Self- 
contained speaker. 115-125 volts AC or DC. 


Echophone Radio Co., 540 N. Michigan Ave., Chicago II, Illinois 
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THE QUESTION BOX 


TWO-TUBE FM RECEIVER 


You omitted to publish the values of 
the coils shown in the “Two-Tube FM Re- 
ceiver” diagram on Page 431 of the Ap 
issuc. How many turns have they, and how 
many plates have the vartable condensers 
shown ?-——F.L.S., Pasadena, Caltf 


A. The grid coils may consist of 3 turns 
each, one-half inch in diameter. The antenna 
coils may be one turn, or simply hairpin 
loops. The number of plates in the con- 
densers does not enter the question—they 
should have the capacity shown in the dia- 
gram, and must be a type manufactured 
for ultra-high-frequency use, with extreme 

ly low losses and low minimum capacity. 
The chokes (RIC) must also be carefull 

selected for high-frequency use. The coils 
are adjusted—as in other high-frequency 
sets—by spreading them out or closing them 
till they are in the band. 


A SUPERHETERODYNE TUNER 
» ] 
e Will you kindly publish a diagram 
of a 4- or 5-tube tuner to use with a high- 
fidelity amplifier? This should work off an 
ordinary 250-volt power pack and use 6.3- 
volt tubes —Y.S., N.Y.C. 


A. The circuit on this page will work 
well as a tuner for a following amplitier. As 
shown, the two R.F. condensers are 
ganged, while the oscillator condenser is in- 
dependent. This makes for better tuning, 
as it is not easy to get perfect tracking on 
a home-built receiver with a 3-gang con- 
denser, even if all the coils are factory- 
built. 

The small variable condenser between 
the bottom of the oscillator coil and groun:! 
is a padding condenser, and should be of the 
200-500mmifd. type, as its setting will be i: 
the neighborhood of 350 mmtd. 

All values are given in ohms and micro- 
farads, except where otherwise stated on the 
diagram itself. Coils are standard factory- 
built units, and all resistors should pref 
erably be of 1-watt rating. 


LINE OPERATION FOR 201A’S 


e 
Is it possible to make an amplifier 


that will work on the A.C. line from a 
couple of old sets I have? These used 201A 
tubes. I would prefer not to use a trans- 
former for power supply, but wish to use 
the audio transformers from an Atwater 
Kent Model 20 for coupling —L.M.J., 
Norwich, N. Y. 


A. An amplifier using 201.\'s could not 
be used with a transformer for filament 
supply. The tubes could be hooked up in 
an A.C.-D.C. circuit. however, using 2 
25Z5's for power, as shown in the schematic 
Care should he taken that the condensers 
across the filaments are attached with the 
right polarity, and the set must be care- 
fully laid out to prevent feedback or in- 
teraction between transformers. 

The circuit may not be particularly 
practical, as it will be necessary to obtain 
two new tubes to get three old ones to 
work, and when your present 201A’s 
are worn out, there will be no object in 
buying new ones, 


550 





All queries should be accompanied by a fee of 50c to cover research involved. If a 
schematic or diagram is wanted, please send 75c, to cover circuits up to five tubes; 
over five tubes, $1.00. 


Send the fullest possible details. Give names and MODEL NUMBERS. Include 
schematics whenever you have such. Serial numbers of radios are useless as a means of 
identification. 


All letters must be signed and carry FULL ADDRESS. Queries will be answered by 
mail, and those of general interest reprinted here. Do not use postcards—postmarks 
often make them illegible. 


Service at present is slow—readers must not expect answers for at least three or 
four weeks. 


No picture diagrams can be supplied. Back issues 1943, 25e each; 1942, 30c¢ each; 
1941, 35¢ each. 1940 and earlier, if in stock, 50c per copy. 
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Are you properly 
emphasizing the 


SAVINGS PLAN? 


Whiri the war swinging into 
its tensest phase, now’s the time to 
emphasize over and over again the 
savings feature of your Payroll 
Savings Plan. To press home to all 
your people the need of building 
up their savings—the needa of 
building up their savings not only 
in wartime but also in the years 
directly after the war. To point out 
that a bond cashed before its full 
maturity is a bond killed before it 


has given its fullest service to its 


owner—or fo his country! 


Buying War Bonds, holding War 
Bonds, and keeping wartime sav- 
ings mounting—all are absolutely 
vital. But no one of these is enough 
by itself. The savings habit must 
be carried over into the years of 
reconstruction which will follow the 
war. For if, at war’s end, we have 
‘flash-in-the-pan’ spending, every- 
body loses. The spender loses, you 
lose, and the country loses! While 
a working public, convinced of 


The Treasury Department acknowledges with appreciation the publication of this message by 


RADIO-CRAFT 


RADIO-CRAFT for JUNE, 


1944 


the value of continued, 

planned saving, is the sound- 

cst possible foundation for private 
enterprise of every sort. 

We call these bonds War Bonds 
—and with their aid we will win 
this war at the earliest possible 
moment! But they’re Peace Bonds, 
too—and, rightly used, they will 
win for their holders, and for all 
of us, a happy and prosperous 
place in the years of peace to come. 


WAR BONDS to Have and to Hold. 


x Let’s All Back 


x the Attack... 


x with War Bonds! 


This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council 








TRY THIS ONE! 


A WHALE OF A TUBE 
of the ULTRA 


which has been 
by the writer, and is 
now in daily use, there is a tube (6J8) 
which performs more service than has ever 
been compressed in a single envelope. 

In place of the 
heart of the circuit, 
called the stomach of the receiver, for it 
can digest more radio broadcast fodder than 
a circus elephant can ea‘ in terms of pea 
nuts and hay. This single tube serves re- 
spectively as a RF ampliiicr, detector, and 
handles two separate circuits of RF regen- 
eration. Its alimentary capacity is the great- 
est on record since Jonah was the son of a 
In fine, it is a whale of a tube. 

By referring to the schematic, the action 
will be traced as follows: For sake of 
clarity the two portions of the 6J8 tube are 
shown as separate tubes. The signal, com- 
ing from a stage of RF amplification ‘ahea d, 
is impressed upon the control grid of the 
heptode half of the 6J8, where it is am- 
plified; and then by means of the coupling 
coil C, is passed on to the grid of the triode 
half of the 6J8. Here, a portion of the 
signal is detected and passed on to the audio 
stage. But the remaining portion is reflexed 
hack into the grid of the heptode, by means 
of the direct connection between the two 
grids, where (in the heptode), the signal 
is re-amplified, or regenerated 


TRF 


success 


In the circuit 
FOUR receiver, 


fully constructed 


usuai expression, “the 


this tube should be 


sca-Cor Ik. 


Finally, a second stage "* re 
introduced i n the triode by 
usual tickler coil, as shown. 


generation is 
means of the 


Both regenerative circuits are controlled 
simultaneously by -the 50,000 ohm poten- 
tiometer on the screen grid of the heptode. 
It works very smoothly and gives complete 
satisfaction, 

The final result of all this compound and 
condensed action within so small a space is: 
high gain, high sensitivity, and high selec- 
tivity. It pulls the stations in from near and 
far, and weak or strong—delivering high 
fidelity reception and complete audio luxury 
to the listener, 

Martin, 


alif, 


Ratpeu 
1s Angeles, C 


RELAXATION OSCILLATOR 


Figure 1 shows a meth using the re- 
laxation type code oscillator, illustrated in 
the June, 1943, issue of Rapio-CRAFT mag- 
azine, on D.C. house current. The circuit 
is the same, except for the substitution of 
a 100,000 ohm resistor for the 75,000 one 
used with the battery operated model. This 
improvement should be especially valuable 
at this time, due to the critical shortage of 
“B” batteries. Ii the oscillator does not 
work after a few seconds, try reversing the 
line plug. 

If D.C. house current is not available at 
your home some method of rectifying the 
A.C. must be used; the simplest form of 
power supply for this purpose is shown in 
Figure 2. Almost any vacuum tube whose 
filament draws .3 an at 6.3 volts may 
be used in this circuit. The filament is con- 
nected to the power line through the 4\ ) watt 
lamp, whose pu’y to lower line 
voltage to the necessary 6.3 volts. All the 
erids of the tube are connected Rima 
and to the plate by jumper “A”; this 
“plate” is then connected to one side of the 
line. The oth r the line is the Ney 
tive connects n, which goes to point 
the circuit in Figure 1. The positive termin 
which is connected to point A, is the cathode 
of the tube. Filtertme action is provided 
by the 1 mifd., 200 volt condenser con- 
nected across the output. Since the plate 
ind grids of the tube are connected to- 
gether a tube may be used in which these 
elements are shorted, if it is in otherv 
condition. 


“ul ot | 


pere 


ose 13 he 


side ol 


ise 

good 
Rosert HAvre, 
San Fernando, Cal. 


(Extreme caution should be exercised i 
hooking up any circuit which connects heac i" 
phones with the line—otherwise the 
rangement may be dangerous. Headphones 
should be in perfect condition, without 
shorts, and all connections made through 
pin jacks rather than binding posts, so 
there will be no exposed terminal, Fur- 
thermore, the lower wire in each of these 
sketches should be attached to the grounded 
side of the electric light line. —Editor) 
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Left—Part of the cir- 























6/8 TRIODE 


cuit of Mystery” Mar- 
tin's 4-tube receiver, 
showing action of the 
6J8. Below — How the 
neon-oscillator may be 
adapted to work from 
the line or power pack. 


QUICK COIL WINDER 


Coils having a large number turns, 
such as the windings in headphone magnets 
speaker coils, transformer coils, ete., cat 
easily be mace by removing the grind- 
stone from an emery wheel and replacing it 
with two wooden wheels bevelled on th 
inside, not to catch the wire on the 
edges. Put spacers between the wheels to 
separate them, as illustrated. 

Tightening the mounting nut will hold 
the parts together till the coil is woun 
after which the whole form is slipped oft 
The inside core pieces fall out very easily, 
and the form can then be slipped off. 


of 


sO as 


If wire from an old transformer is used, 
it is best to wind it off onto a spool first, 
using the winder for that purpose. The dan- 
ver of breakage is thereby greatly recuced. 
EIcu, 

Florida 


JAMES 
Tampa 

















BROKEN DIAL CABLES 


My home-made dial belts have helped me 
in more than one tough spot where I[ 
couldn’t get the correct cable for a given 
receiver. 

Simply take a long thin piece of adhesive 
tape, and starting with the smooth side in 
side, roll the sticky side against it. About 
4-ply is good. Put the smooth side against 
the pulleys. 


B. L. Woop, 
Glendale, Calif. 


(A. sample sent in appeared very strong 
and flexible, apparently quite a satisfactory 
emergency repair for a dial cable—Fditor) 
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VAC. TUBE 
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A MESSAGE TO MANUFACTURERS 


. » Who read 


RADIO- CRAFT 
this month 


Back in civilian life he was a radio techni- 
cian . . . now he’s an army major of the 
U. S. Signal Corps, but he continues his 
peacetime habit of buying his monthly 
copy of RADIO-CRAFT because it ‘Keeps 
him posted” on the fast-moving tempo of 
wartime Radio-Electronic developments. He 
is typical of these 47,000 men now vitally 
engaged in communications work for the 
military and essential industry, who are 
“bridging the gap’ with RADIO-CRAFT 
‘til that future day when they will take 
important places as the engineers of the 
RADIO-ELECTRONIC industry of tomor- 
row. 


The readers of RADIO-CRAFT are the 
Radio-Electronic Intelligentsia of America 
—who know all there is to know about the 
new promising field of Electronics. 


RADIO-CRAFT 


25 West Broadway, New York 7, N. Y. 


You can get 
a bird's-eye 
view of post- 
war Elec. 
t \ess chan — tronic and 
EADER Radio mer- 
“yg PER R chandis. 
1 ing by read- 
ing our new 
booklet, 
“ LOOKING 
AHEAD.” 
It’s free to 
manufac. 
turers and 
wholesalers 
who write 
for it ontheir 
letterhead 
(l0c a copy 
to others). 
Send for it 
today. 
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Complete 
Up-to-date 
BUYING 








TIME 
REPAIR and Call ALLIED 
REPLACEMENT | | 


First! 
PARTS Biase. me 

AVAILABLE The world’s largest 
without priority | sfocks are centralized 
in this single arsenal 
of supply. Over 10,000 items from all 
leading manufacturers . for the 
Armed Forces, Radio Training, Re- 
search Laboratories, War Industries 
and Service Replacements. Our ex- 
perienced staff helps speed delivery. 
Save time—simplify procurement— 
call ALLIED frst! Thousands do. 


Write, wire or phone Haymarket 6800. 


6 Radio Books for 75¢ 


Dictionary of Ra- Radio Data Hand- 

dio Terms. book. 

No. 37-751 10¢ No. 37-754 25¢ 

Radio Circuit Radio Builders 

Handbook. Handbook. 

No. 37-753 10¢ No. 37-750 10c 

Radio Formulas & Simplified Radio 

Data Book. Servicing. 

No. 37-752 10c No. 37-755 10c 

All Six Books No. 37-799 7Sc 
h Write for Quantity Prices 














ALuieD Rapio Corp., Dept. 2-F-4 
833 W. Jackson Blvd., Chiuagy, Ill. 


Please send following books (...... c enclosed) 
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Buying 0037-751 (137-753 (37-755 
Guide 2 No. 37-799 (All Six Books) 
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A COURSE IN PRACTICAL ELECTRONICS 


E represents pressure in volts, I, current 
in amperes; and R, resistance in ohms. 

Application of Ohm’s Law is simple. For 
example, ii we have a 5-tube A.-C.-D.C. 
radio, using three 6.3- and two 25-volt 
tubes, and wish to connect them across the 
117-volt line, we calculate as follows: The 
tubes are constructed to draw 0.3 amperes 
at 69 volts (ior the 5 tubes). A line-cord 
or other resistor to pass 0.3 amperes at 
117-69 volts is required. 48 + 0.3 = 1060, 
and a resistor of 160 ohms is needed. See 
Fig. 4. This was a case where we knew 
the voltage at hand and the current we 
wanted to pass, and had to find the resist- 
ance required. It is often necessary to 
find the resistance of a circuit in which we 
can measure the current and voltage, and 
occasionally more convenient to calculate 
the voltage across a circuit from the known 
current and resistance than to attempt to 
measure it directly. Thus all three form- 
ulations of Ohm’s Law are in constant use 
by the electronic worker. 


ELECTRIC POWER 

Approximately 4% ampere flows in a 30- 
watt electric light bulb. The current which 
flows in an ordinary 2-cell flashlight lamp 
is practically the same. Yet one of these 
lamps is many times larger than the other 
and gives out tremendously more light. 
There is still another electrical quantity 
we have to consider. That is POWER. 
Light is produced in a filament-type lamp 
by a kind of electrical friction. A small 
conductor carries a large current. The 
bumping of electrons and the attempted 
counter-movement of the very heavy ions 
which takes place when large currents 
flow, heat the wire white hot and cause it 
to give off light. 

The more friction in the filament, the 
greater the amount of energy which will 
be turned into heat. (The light we want 
is only a by-product of the heat in the 
circuit.) We can create more friction by 
using high-resistance filaments and forcing 
large currents through them. The higher 
the resistance and the greater the current, 
the more power will be used in the circuit. 
This is the secret of the difference between 
the flashlight and the house-lighting lamp 
The one draws % ampere at 3 volts, with 
a filament resistance of 12 ohms. The 
other has a filament resistance, (when 
fully lighted) of 480 ohms, and draws its 
quarter ampere at 120 volts. 


POWER CALCU- 

LATIONS 

It takes a much high- 
er voltage to push the 
quarter-ampere current 
through the 480-ohm 
filament than through 
the little flashlight lamp. 
Power used in an elec- 
trical circuit can be 
calculated by the amount 
of voltage needed to 
force a certain amount 
of current through it. 
Power is measured 
in WATTS, and is 
the amount of work 


done when 1 volt 
causes a current of 1 
pvr ‘. heer ina | ! \ 
_, ~ Mgghe Ms 


circuit of 1 ohm re- 
sistance. (The watt is 
a purely mechanical 








(Cont. from page 529) 


measure and is equal to 1  horsepow 


746 

Ii one watt power is put forth by o: 
ampere flowing at a pressure of one volt 
our flashlight lamp, with its quarter-an 
pere at 3 volts, uses only three-quarter 
of a watt, while the lamp which dray 
the same current at a rated 120 volts is 
30-watt device, as is plainly stated on th 
lamp itself. 

New students are sometimes puzzled at 
the idea of power being taken out of a: 
electrice circuit. Something must disappear 
if light or heat appears; yet, according 
to Olim’s Law, the same amount of current 
returns to the battery as leaves it. Th: 
answer is: Voltage, or pressure disappear 
Refer again to lig. 4, the 5-tube filament 
circuit just described. .\ voltmeter placed 
across the line resister shows a 48-volt 
drop. The electric energy turned into heat 
in this part of the circuit is 48 X 0.3, 
14.4 watts. A further drop of 25 volts will 
be found across the filament of the 25L5, 
which requires 7.5 watts of power to hea 
it. 

Tke hydraulic engineer calculates t 
same way. His available power depends on 
the amount of current and its pressure 
head (the number of feet through whi 
he ean drop it). After passing through hi 
turbines, the rate of flow is the same as 
before entering them, but the water now 
has no head—it is at the level of the 
lower stream—and can exert no further 
power. So it is with the electron. When tt 
reaches the level irom which it was forced 
by mechanical or chemical means, it again 
becomes part of a balanced atom, and giv 
up no more power. 





Calculation of power in electronic cir- 
cuits is very important. Transformers are 
rated by their watt-handling capacity, and 


if the power used in the circuits is under- 
estimated, burned-out transformers will be 
the result. The larger efectron tubes are 
also rated by their power-dissipating abil- 
ity, and a miscalculation may be very ex- 
pensive. Power can be calculated by three 
simple formulas: 
E* 
W = PRand W =—, 
4 
as well as the already stated W = 
EI. P is sometimes used instead of 


"I've got mike fright.” 
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in these equations, but is always calcu- 
ted as power in watts. Since it is possible 
find both E and I in both the first two 
1ations, it is usually easier for the student 

reak them down into the easier-handled 
EI when calculating power. 


\\ — 


ELECTRICAL CONDUCTANCE 

The ability of a wire to carry current, 

its CONDUCTANCE, is another qual- 
ity very useful in calculations. It is stated 

the same terms as resistance, so a con- 
ductor with a resistance of one ohm has 
a conductance of MHO, (an inter- 
sting word which demonstrates that con- 
ductance is the opposite of resistance). A 
resistance of 14 ohm has of course twice 
the conductance of a l-ohm resistor, and 
is therefore rated at 2 mhos, while a 6-ohm 
resistance has a conductance of only 1/6 
mho. 

Conductance is particularly useful in cal- 
culating such networks as that of Fig. 5, 
which are very common in electronic cir- 
cuits. We may have to know the voltage 
at X, and therefore the total resistance and 
current in the circuit. Since more current 
will pass through the two lower resistors 
than through the 50,000-ohm resistor alone, 
the resistance of the combination is some- 
thing less than 50,000 ohms. Adding the 
conductances of the two resistors, 1/50,000 
mho and 1/100,000 mho respectively, we 
find the total conductance to be 3/100,000 
mho. The resistance then must be 100,000/3, 
or a little more than 33.300 ohms. Total 
resistance in the circuit is 33,300 plus 
50,000, or 83.300 ohms, and the total cur- 
rent 250/83.300 = .003 ampere (E/R = I). 
With a 3-milliampere current, the drop 
across the 50,000-ohm resistor is 150 volts, 
and across the 33.300-ohm combination, 
100 volts (E = IR). X is therefore 100 
volts from ground, 

Such calculations as those above, simple 
as they may seem, are the key to learning 
everything that can happen in a D.C. cir- 
cuit, and the student who really knows his 
Ohm's law may justly claim to understand 
electricity. 


ot one 
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A 28-VOLT RECEIVER! 


(Continued from page 540) 


in 


of converter functions, the automatic gain 
contro] function is not hooked to this stage. 
It’s not necessary, and its omission lends 
greater frequency stability. 

In the secondary circuit of the oscillator 
coil a small fixed tracking condenser is 
shown in series with the tuning condenser 
C, for that stage. No value is shown, since 
it varies with the band of coils selected. 
\Vhen the coils are selected the value of the 
tracking condenser can be obtained from 





The Intermediate Frequency stage and 
Detector stage use separate elements of 
tube, the 14R7 shown in the diagram 

cut into two parts for clarity in design. 


\ctually, they are in one envelope, as 
witness the converter tube. In the LF. 
stage the pentode section is utilized as a 


d gain I. F. amplifier. Of course the 
v. c. is hooked into this stage, since here 
greatest gain is obtained. 
The detector stage uses the diode por- 
of the same 14R7, acting as diode de- 
tor. A portion of the output of the de- 
tor is used to furnish automatic gain 
ntrol to the R.F. and I.F. stages. The 
lio output of this stage appears across 
network R,,, R,, and -is tapped off 
tween the two resistors, where it goes to 
voltage amplifier stage. Here R,, acts 
a volume control, varying the incoming 
gnal and grid bias simultaneously. 
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ALFRED A, 
GHIRARDI 
Radio's 
foremost 
instructor 


Z EACH! 
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Famous 


MODERN RADIO SERVICING 


The book that trains you quickly to MAKE MORE MONEY 
and get a bigger job as a Radio-Electronic repair technician 
BECAUSE it is by far the largest, finest, most easily under- 
stood how-to-do it training course on the subject! 


Test Instruments—Troubleshooting—Repair 


“Modern Radio Servicing’’ is the only single, inexpensive 


















that gives you thorough training in the cotst 
working of all types of test instruments; receiver t 
ing procedure: circuit analysis: te-tir repair 
of individual receiver parts installation; adjust 
tenance; service shop ment, ete 

No other book can vith this one for complete, easily 
understandable instr yhase of service work I 
recently finished a r at one of the N. ¥ 
radio schools and all school did not help 
me to understand and kly is one 
book. I made my alone Henry 
Miller of Brooklyr 

Fou, too, can get a thore ing tr 
in Radio-Electronic servicing fron Ghirardi 

by yourself, in spare time t r. Mill 
thousands of others have donc nd 706 i 
trations help you visualize ever » self i 
review questions make your gress as fast as 
you want t It's the biggest training bargain 
you can buy anywhere You re protected completely by our 


5-DAY MONEY-BACK GUARANTEE 
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Dept. 





helpful and profitable servicing 


Diagnose, Locate and 


RADIO & TECHNICAL DIV. of Murray Hill Coste 


RC-64, 


City (and Dist 


OWA 


Repair 


Revised Edition 


(Greatly Enlarged) 


. ++ and the New Manual Size 


RADIO TROUBLESHOOTER’S 
HANDBOOK 


744 big pages. chock-full of just the kind of time- 
saving, money-making, tabulated and charted serv- 
icing data that servicemen are finding invaluable. 


HERE'S HOW TO TEST A RADIO 
IN 2 MINUTES or less! 
Ghirardi’s RADIO TROUBLESHOOTER'’S HAND 
BOOK isn't a “‘study bo« It’s ¢ the 
data book to be > in your 
For example, don't waste your tim 
troubleshoot i \ 











CHOCK-FULL OF SPEED-UP DATA 








Nine times out of ten the Handbook \ 

the exact clue you need to repair a recei 

—often without any testing at all! Simi 

ihes, part replacement ubstitutior 

circuit alignment 1utoe di itteri« 

ballasts, grid 1 re t condenser 

ers, tone contr filters, ete ete you get pages 
of quick-find bulated data to help do every pair 
ob be t AND A LOT FASTER This t ew 
Handbook that weighs over 4 pounds is yours t 80 
every day to ike more money f only complete 
($5.50 foreigr and our Money Back G intee 


ler today! 





Inec., 


232 Madison Ave., New York 16 Y 


COMBINATION [E messarsciscctunm ain Sonson Se 
| fully nee I 1 y returr ook t! receive P 
OFFER! 59.50 Special MONEY-SAVING COMBINATION — Tioth book 
Both books ap pond t RADIO “TROL BLESHOOTER’S HANDBOOK, § $5.54 t 
fn foreis 
| ($10.50 wes ! MODERN KADIO SERVICING ($5.50 fore t 
| TE | 
| ase oe the world's mos 
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PREPARE FOR A BETTER JOB AS A RADIO-ELECTRONIC TECHNICIAN 
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for Permanent 
Resistance 


Today and 


Tomorrow... 


Consistent performance day- 
| after-day under a wide range 
! of operating conditions 
, has proved the dependability 

1 of Ohmite Resistors. This 
rugged quality has enabled 

{ Ohmite Brown Devils and 

1 Dividohms to keep ex- 

{ isting installations going 

| longer. It has also made 

' them especially well fit for 

4 today’s wartime applica- 
1 tions... and tomorrow’s 
: peacetime needs. 


Handy Ohm’s Law Calculator 


i ore ohms, watts, volts, 
1 Fs ela, eg accurately. 
i ves any Ohm's Law prob- 
lem with one setting of the 
i slide. Send 3 10c in coin for 
{ handling and mailing. (Also 
, available in quantities.) 





OHMITE MANUFACTURING CO. 


4896 FLOURNOY ST., CHICAGO 44, U.S.A. 
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That 


Radium- Radio! 


N our April issue we printed an article 

about the revolutionary new Radium- 

Radio Receiver by Mohammed Ulysses 

Fips. Since then a terrific amount of 
mail was received by him in connection with 
the Radium-Radio, as well as the “RA-RA 
4-1" tube. 

Unfortunately, he could not answer all the 
mail because some time during the month 
those same naughty radio interests kid- 
napped poor Fips again and we haven't 
seen or heard from him since. 

We were fortunate, however, in that he 
leit us a good photograph which was taken 
in captivity after he was first kidnapped 
by that mysterious clique of Radioelectronic 
gangsters, of which Fips spoke in the April 
issuc. This photograph, together with his 
best friend, Annie the Anteater, is repro- 
duced on this page so all his admirers may 
see what the illustrious inventor looks like. 

Incidentally—for those old-timers who 
are in the know—Mohammed Ulysses Fips 
has been the office boy .of the Gernsback 
Publications for some 35 years. A native 
of the city of Iduno of Tunimaro (Central, 
North African coast), he was frequently 
decoratted for his many world-shaking 
scientific researches. Incidentally, he is the 
only living owner of the exclusive Radium 
4-1 medal which the grateful Government 
of Tunimaro bestowed upon him some 
years ago. 

When Fips was kidnapped for the second 
time, it became necessary for Radto- Craft 
to inform all his correspondents of this 
unspeakable outrage by means of the fol- 
lowing letter : 


“Thank you for your recent letter. Un- 
fortunately, Professor Mohammed Ulysses 
Fips has been kidnapped again by the same 
devilish interests and is therefore not available. 

“Smart as he is, he anticipated the kid- 
napping, so he left the following URGENT 
message to all of his admiring friends, to wit: 

**Unless you read my article ap- 
peering in the April issue of Rapto- 
Crart from beginning to end—PAR- 

TICULARLY THE VERY END— 

you cannot possibly appreciate or 
fully comprehend my world-shaking 
invention.’ 

“We would therefore urge you to carry 
out Mr. Fips’ request to the letter. We are 
sure it will give you a good deal of enlighten- 


| 
| 





Professor Mo- 
hammed Ulys- 
ses Fips in one 
of his more contemplative moods, engaged in 

thinking up a new world-shaking invention. 


ment on his work and also answer ALL y 





Reena Mac ‘AZINE, 

(Staned) Loo wi irpa, 

Mohammed U1 Fi 

ELECT RONIF Ic ATION DEPART 
MENT.’ 

The great trouble with America—as Fi 
sees it—seems to be that people jump at 
conclusions too hastily. Instead of read 
an article completely to its very end, most 
readers read half way through it and miss 
the best part. This is particularly untfor 
tunate in the ig Fips Radium-Radio 
document because if all his well-meaning 
correspondents dlp read the entire articl 
few (if any) would have written to him 

Of the hundreds of letters received, we 
only publish a very few which will give 
Rapio-Crart readers some slight idea as 


,to the terrific electronic storm that Fips 


let loose in our memorable April issue. 

We hope that by next April 1 Fips will 
have been released by his Machiavellian 
kidnappers, otherwise, by gosh, we will tu 
the entire case over to the F.B.1. (Fip. 
Bunk Institute.) 

Readers may amuse themselves by trying 
to pick the bona fide letters from it 
which slyly tried to kid Fips among those 
published here: 


TELEGRAM 
Possibility your doing mutual service by 
vising address Mohammed U. Fips. Our con 
has specific service interest in special applications 
Fips Radium Tube. Desire interview 
cussion. Please advise Western Union coll 
tive possibilities and definite interview earliest d 
Ben B. Fotterr, 
Harvey Wells Co.. 
Southbridge, M 









Photo Copyright by Ewing Gallowa 


Mohammed Ulysses Fips and Annie, the Anteater, photographed during their imprisonment, 
after being kidnapped by the naughty Machiavellian Radioelectronic interests. 
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TELEGRAPHIC ANSWER - t , 
Retel; essential that you read my article in its PREVIEW OF POST-WAR TELEVISION (Continued aa nage 545) 





entirety, particularly pages 436, 437. Stop. Then ‘oe Poe 
wire if you can obtain hotel accommodations for ' 
myself and Annie. 
Mohammed U. Fips, mounted that it can be turned to almost in the cut to the right of the model tele- 
c/o Rapio-Crarr. Fe +4: os tl as : . 
any position. A closer view of the camera’ vision station, it is a revolutionary tubs 
w ' , R : Radio R may be seen at the right. which, according to G-E engineers, makes 
as the article on KRadium-Radio Receiver an T : . . 11 } 1 } 
= - re m- Toss]! S ) | o anas oO ll 
April Fool joke?—R. M. Shultz, 810—30th St., rhe microphone will be remotely con possible the use of large bands of freq ie 
South Bend, Ind. trolled over a wide area by an operator cies impractical before the war. Little infor- 
—— at a small control panel. Smoother and = mation is being given on the new tube, ex- 
be age ieagra on — — April — quicker action of the mike will result. cept that it is the first of a large family 
worth the price of the magazine, ow soon wil um od on < . 11 lo ans ” . 
valle ten te geadiie te sutict—t., For outdoor pickup, both microphone which will employ the same revolutionary 
Hoover, 500 N. Laramie Ave., Chicago 44, Jil. and cameras will be mounted on their own principle. 
motor-driven portable units, each contain- In television the dreams of pre fessional 
Having just completed the article, “Radium- ig a miniature ey station to transmit the portrayers ot “post-war radio” have been 
ae ee - ~ April ae se cout ae pickup back to the broadcast station. surpassed by the practical designs of hard 
zine, find myself vehement with mingled feeling 2 ced is a e . : . » than hte! 
of mbniendims tek ceuens adaicatien tex Get cock The final piece in this mosaic of proposed bitten engineers, and it is more than likely 
mindedness of Mr. Fips, and anger that such a post-war television devices will probably be that the wildest ideas of some who have 
social injustice as was perpetrated against him is the most important one. No artist’s concep- speculated on the technical future of tele- 


permitted in this democracy. I’m spending the 
hest years of my life to defend such aggression 
on personal liberties. It is a personal affront to 
those whose responsibility it is to see that democri 1 
functions; in short “it makes me mad.’ 
e send me_ more information about the 
abduction of Mr. Fips. Why is it that he feels 
his life is not “worth a plugged nickel.’ Does the 
xovernment offer no protection to its citizens? Any 
formation you can give me would be gre: atl ly 
eciated.—R. B. Beall, S1/c, A. & M. College 


f Texas. 


tion this, but a piece of apparatus already vision will be leit as far behind by the com- 
employed in the service of the nation. Shown ing actuality. 
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I have just read your article in the April issue 
of Ravio-Crart and wish to say that 1 greatly 
d your principle. It seems inconceivable that 
year 1944 you should have been mistreated 

you were by a great corporation. 

I can see the possibilities of your wonderful 

ention and take this means of encouraging you 
to continue your efforts. In fact, if a corporation 
organized to manufacture this equipment, 
d consider investing up to $5,000 or $6,000 
the shares of the company. If this letter reaches 
‘ uld appreciate hearing from you. 
fithony 7 ‘arro, National Inter-Communicating 











pyTuRE == 
LEARN AT HOME | Get into one oF AmERica’s 
7/1.  DEFOREST’S ABC WAY | GRAND OPPORTUNITY FIELDS 


TOMORROW: Pi Beto. He 








ENT" " 














stems, 2699 West 25th Strect, Cleveland, Ohio. This message is addressed to you men who are alert to RATLROAD Radio, MARINE. Te Ra te 
i have read vour article ta the RamoCaart both today’s needs and tomorrow's opportunities for ICE Radi | ‘other ex eal 
entitled ‘‘Radium-Radio Receiver,” and_ believe good jobs, good pay, and a wide variety of employment . oth Biilion Dollar Radio-I ; ; 
that vour invention will revolutionize the industrv. possibilities in the BILLION DOL LAR RADIO-EL E¢ - hi eg Petrol trained en. Sis i 
I have been preparing to conduct an experiment TRONICS INDUSTRY. Write today for DEFOREST'S ad '  waleed i car dine - 
nd would like to know if you are in a position BIG, FREE, ILLUSTRATED BOOK, “VICTORY FOR | nicians. The improvements in Radio Picture 
transmitter tubes. The instrument will YOU”. See how you may prepare quickly, easily—in Projection —the incre use of PUBLIC 
freq sen y_ ban I. eg ee your spare time at home—to make your start toward an paige BEST. -S by Indust Plant 
oe ae tae of M in 2 liferni .. | interesting and profitable Radio-Electronics future. ues of 
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T a P.O. B a 5297, Metropolitai a simple A-B-C course of instruction—an exclusive, 3-way for men who are trained. 
§ .<1ngcics 35 Cai . H ; ‘ P » Tre a s ar 
combination of illustrated Text, Movie Training Films, and 
R : ' 2 ‘ : actual Shop Work in your own home. You learn-by-SEEING TODAY: of 
RapTo-( RAFT has been my favorite radi age and prove your knowledge by DOING. You use (A) a genuine ian a ' Sellen k j 
Big agg: 9 1929. [am art - DeVRY Movie Projector and instructive Training Films to aint erle yg aos 
I find it to be the most useful book I 1 make your preparation clearer, easier. You use (B) EIGH' reams & pait-dime ort . ‘Radio ~ 4 
on the ma rket for the purpose - he ping in many big Kits of “HOME LABORATORY” ves ale reir pPadl Busine: = Your 
hundreds of neers. I would like very muc h Radio Parts and Assemblies for work- Own. Sit san ave afte 
t more detailed information on the udium- : e : we ‘ments Oe j a 
- ing out 133 interesting experiments. 4“ hy. vice—it can help you ww rd preferred 
Receiver as shown - Raprio-Crart for April. You get (C) 90 well-illustrated Loose- Learn by Seeing Military Classifications and | 





ce 7 I would like 1 get one o _* the A, y A Leaf Lessons, prepared under the per- BU: S364 Ba Wil43 DeFOREST’S can help you quickly 

es for experimental purpose. I su nad a sonal directi f Dr. Lee DeForest. ‘ _ to prepare for many Radio-Electro op 

od laugh when I read in March issue that it peor pon a i edie ial Radio.” With the Aid of portunities, in a practical, interesting way 
— comely . bow 2 magnet had a straight And once you are trained, DeFOR- HOME 

ae OF COGTSe. ound this out twenty years ¢ EST’S EXPERIENCED EMPLOY- 

t nobody around here would believe me. All MENT SERVICE helps you make MOVIES 
1 1 was crazy. But please do all you can to your start. 

t me what information there is.to get on Radium- 


dio and_ thanks a million for your generosity.— YOU “LEARN-BY-DOING” AT HOME 
omon F, Ray, 1020 Oakland Ave., Durham, WITH THIS PRACTICAL EQUIPMENT 








Free: / COLORFUL DESCRIPTIVE 
LITERATURE 


Simply PRINT your name and 
address neatly on the coupon 
below. Mail it. Get BOTH the 
colorful KIT SI tlrpe gly 
and our BIG illustrated bool 
“VICTORY FOR you P Get 
pages of valuab inf 


Amn TF 


I am a subscriber of Rapro-Crarr and have 
t your publications for a number of years. I 








ys believed you published true pieces, but the Fa Rt, RADIO 
article on “RADIUM-RADIO RECEIVER.” by ELECTRONICS  y "DeFOR 
MOHAMMED ULYSSES FIPS. almost floors EST'S can help you—in your 
me. No doubt but what the radium tube will spare time at home—to make 


rk, but how is it possible for a man like this 
» be kidnapped and held for 2 years without the 

B.1. doing something about it? 
Kindly use the enclosed envelope and let me 
bnow if the whole story is true, and not an April 
e. Turner, 3820 Walnut St., 


YOUR start toward a Radio 
Electronics FUTURB! 


A =DeFOREST’S i 
ATUL. mat TRAINING INC. omt00 


LET THEIR EXPERIENCE GUIDE YOU 
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issue of Rapto-Crart there appeared 
on pa 398 an article concerning Radium-Radio 
}. Fips. 

\m very much interested in the article and 
ild_ like to have more information, if such a 
he docs exist! 
lease notify as t 














DeFOREST'S TRAINING, INC., 
2533-41 N. Ashland Ave., Dept. RC-S 
Chicago 14, Illinois 


Send me BC ITH your big book, “VICTORY 





can contact S. H. 









n neer in Kenneth G. Olds, Pur FOR YOU" and your KITSUPPLEMENT 
rris 4 } YOURSELF showing how | may make my start in RADIO- 4 
we Tees ELECTRONICS your A-B-C-simple Home Training Way. No cost! 
. — No obligation! 
t week I heard about th rticle on “Ra- PICTURE ee 
Radio Receivers” and bought a copy of 
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pio-Crart for April. Please Print 








f this article is on the lup, I we uld like AN er a 
n nvest several thousand for its develop- 
nt; if not. I vant ase price of 25¢ a _ State 
t magazine re George H. Aste n, t 
te 2, Paducah, Ky. Check Here, if Under 16, for Special Information 


RADIO-CRAFT for JUNE, 1944 $57 





POINT OF SALE 
DISPLAYS 


FRANK FAX 





COMPLETE 


RADIO SERVIC 


WE RECOMMEND ¢ 


Sylvania. 


StT TESTEO 


RADIO TUBES 


BANNER—boldly printed in black and green on 
special Duckline fabric — 46 x 28-inch size 
just right for truck sides or any spot you pick 
inside or outside your shop. Comes with six 
brass grommets for reenforced hanging. Price: 
40¢ each or 3 for $1.00. 


$ 
S$ f, . 
SET TESTED 





RADIO TUBES 


COMPLETE 
RADIO SERVICE 








FLANGE SIGN— green and white enamel baked 
on heavyweight sheet metal*— is weatherproof. 
Size: 16', x 113, inches. Five flange holes 
give sturdy mounting. Price: 25¢. 


WOR, 
"RADIO “¢ 
* SseRVICE ° 


VANIA 


RADIO SAGES - 








DECALCOMANIA — easy transfer of green, black 
and white design on windows — 7 inches in 


diameter. FREE. 


If your distributor does not have these 
items in stock, send your order to 


Frank Fax, Sylvania, Emporium, Pa. 


SYLVANIA 


ELECTRIC PRODUCTS INC. 


RADIO DIVISION 
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ROBOTS OF WORLD WAR | 


plane alighted alongside the boat, the ob 
server transterred to it and steered it back 
to its station. 

The result was that at first the British 
treated this new weapon with contempt 
and did not deem it worthy of attention. 
Although the boats were small and low in 
the water, which made them hard to de- 
tect, the “feather” caused by traveling at 
high speed gave ample warning o1 their 
approach and time for protective measures. 
Moreover, the British had been forewarned 
of the new danger. On March 1, 1917, the 
FL7 struck the mole of Nieuport and, ac- 
cording to German accounts, blazed a hole 
of some 150 feet in it. Because a trouble- 
some British observation post was thus 
eliminated, the Germans claim this as a 
success for their FL boats, although Ad- 
miral Bacon considers the action a German 
blunder. 

The introduction of these craft was 
typical of the manner in which a new idea 
was given uselessly away by the enemy. 
The first knowledge we had of the existence 
of these boats was when one of them ran 
into the pier at Nieuport. The explosion 

. did no damage, and sufficient fragments 
of the machinery were recovered to give 
away the principles of the design.® 


A MODEST CAREER 


Nevertheless, in 1917 the FL boats did 
embark on a career of modest achievement. 
Several attacks were made on monitors and 
destroyers, and though they did no damage 
they had the effect of keeping the British 
vessels farther away from the German- 
held coast. On October 28 of that year, 
however, the FL12 launched an attack on 
the heavy monitor Erebus which, together 
with other units, was operating some 25 
miles off Ostende. Directed by the plane 
overhead, the motorboat steered right into 
the group of escorting destroyers, pene- 


3Sir Reginald Bacon, The Dover Patrol 1915- 
1917, London, 1919, Vol. [, p. 171. 


SUPERMAN IS 


HAT Electronics has 
penetrated into every 
nook and corner of the 
entire land is no longer 
news. Literally every man, 
woman and child is al- 
ready affected by the tri- 
umphant advance of the 
lusty new giant Electron- 
ics. 
Electronics is no new- 
comer to Science Fiction 
either—even the earliest 
science fiction fan had an 
abundance of it. 

In the illustration 
shown we now have Su- 
perman, who goes science 
fiction one better, in that 
he not only uses the in- 
strumentalities of Elec- 
tronics but, indeed, he 
slings Electronics him- 
self, with his bare hands. 

The illustration from a cover of “Action 
Comics” featuring Superman shows him as 
the cathode or plate, where he himself re- 
ceives the full electronic stream from an 
electronic tube and hurls the stream back 
at the villain at the switch. Unfortunately, 


(Continued from page 


trated the heavy artiliery barrage laid 
down by the British vessels, and struck 
the slow monitor fair amidships. But 
though the boat’s heavy charge exploded 
upon contact, the rail around the Britis! 
ship, and its bulge, rendered the explosio1 
comparatively harmless. Only the bulge o1 
the Erebus was damaged, the ship itsel 
not even leaking. In less than two week 
time the monitor was repaired and ba 
in active service. Several similar attempt 
were made in the following months, bu 
the boats never reached their prey. 

In view of this failure, the German Nay 
gradually lost confidence in the cable-con 
trolled boats and demanded their replace 
ment by radio control. When these becan 
available, new diificulties developed, an 
hetore they Were overcome the war had 
ended, without an opportunity fully to test 
the possibilities of radio-controlled crait. 

Thus, on the whole, remote control proved 

be disappointing in its results. But wit! 
a little more luck, better motors, and com 

te radio control, the little boats might 
have beccme formidable enemies. At an 
rate, even their modest achievements dem 
onstrate the fundamental practicability of 
remote control for war use. The field oi 
employment is vast, along the coasts as 
well as on the high seas, above and under 
water as well as on land and in the air; 
the potential utility of remote control is 
practically unlimited. 

Moreover, remote control will save hu- 
man lives and, in contrast to the various 
“suicide” weapons developed by countries 
which do not rate human life very highly, 
it may also prove of considerable value in 
times of peace. All this combines to indi 
cate that remote control of vessels and tor- 
pedoes deserves the same careful attention 
as that of planes, and it is to be hoped that 
the credit of its final perfection will go to 
American genius. 

Condensed from the Proceedings of the 
United States Naval Institute, February, 
1944, 
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the text of the magazine gives us no clu 
as to just how Superman grabs his ele 
trons. Yet he seems to be all puffed u 
about it, and from the looks of his face, th 
electrons certainly must tickle his pal 
agreeably . 
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(Continued from page 536) REPAIR THEM WITH PRODUCTS 
center tap. The vector sum voltage oi A 
plus @o is applied to V1, while B plus co 


Walseo RADIO CHEMICALS 
is applied to the V2 portion of the double- 


I ‘ f . Speaker Cements 

di de. Three possible cases are shown in Cements For Plastics 

the diagrams of Fig. 9. In (a) voltage e€; : Special Adhesives 

is shown to be 90° out of phase with the at - £ - Contact Cleaning Fluids 
oscillator voltage Co. In (b) €r leads by : i " Bac . Noise Eliminating Compounds 
more than 90°, while in (c) it leads by ee mG Radio Lubricants 

less than 90°. . — =i 


Case (a). Applied voltages e: and e2 are 
equal, resulting in equal output voltages 
e' and e*. However, electrons flow down 
in R4 and up in R3, so that e* is negative 
and e* is positive (compared to point C). 
Therefore, the net voltage €ae becomes zero. 





Case (b) er now leads by more than 90°. 
F;. e2 are no longer equal, and e’ is larger 
than e’, so that the net eae is POSITIVE. ; 

Case (c) er leads by less than 90°. E’ te tee aoe ek Walsco RADIO HARDWARE 
is larger than e*. Ea. is NEGATIVE. * ’ : : fis wee: . . 

Such a circuit is used in connection with / = Sense Se 

gas el " ‘ @ Trimounts, Set Screws 
FM. A frequency (or phase) modulated Re Oe : 
EMF is applied to the discriminator. When | : : Walsco CABLES, BELTS 
the carrier frequency is applied to the diode, | co. 
the circuit is in tune, resulting in ea = 0. | scHOTT 
At a frequency higher than this value, one | ALTER L- 
diode receives a higher voltage than the Ww fanuf 
other, resulting in a positive eac. Similarly, as 
for a lower frequency @ac is negative. For fa 
a constantly modulated frequency, ea. is . Mae 
an audio voltage which follows exactly jcation jo ReP 
the original modulation and may be am- For Com hools Hills, Calif. in perfect working order. Write to 

d., Beverly day for WALSCO Catalogue No. 112 


plified. Laborato Biv 
nta Monica giving complete information about 
9306 S¢ WALSCO PRODUCTS 


Of course—we ore concentrating our 
acturers of efforts on war production—but not 
. opucts for a second are we neglecting the 
RADIO SERVICEMEN who require so 
many WALSCO RADIO PRODUCTS 


to keep the radios of their customers 


cmurerss 
ir M 
mun 
rieSs 


COMPLETE OPERATION 

We are now ready to consider the opera- Dept. RC-1 
tion of the entire system. Originally the 
phase-shifter is adjusted so that ea = 0 
(case a) and the oscillation frequency is HALLICRAFTERS 7 HALLICRAFTERS 
adjusted for maximum vibrator amplitude. 

It will be remembered that e, bears a 
direct relationship to the vibrator velocity. 


Now suppose that for some reason the RECEIVER HEADQUARTERS 
oscillator frequency becomes slightly greater 


than the resonant vibrator frequency. The ° 
vibrator velocity now Jags the oscillator for the Nation 
frequency. _ means that er begins to 

lag behind. Remember that a 90° phase K 

diffe eng oo a p Re 3 EFORE the war Bob Henry served the amateurs 
holds, which means a more negative ea. ; as the world's largest distributor of communications 
resulting in a decreased oscillator fre- ‘ receivers. 

quency, so that the original change i$ > 








Now Henry Radio is Hallicrafters receiver head- 

Likewise. if for some reason the cecil quarters for the Nation at war. Hallicrafter Re- 

! se, $o as ) ” . ° a al 
lator frequency should be slightly less than ceivers can be supplied on AA-! priority. SX-28s 
the resonance frequency of the vibrator, at $179.50, SX-25s at $94.50, and PM-23 speakers 
the velocity of the latter will lead the at $15.00 can usually be supplied at once. It takes 
driving oscillations. E- then leads by a longer to supply other models. 
greater angle than under normal conditions COMPLETE ne _ 
and case (b) shows that ea. is increased STOCKS Soon, it is hoped, non-priority orders can be filled 
positively. This in turn leads to an increased and Bob Henry can become again Hallicrafters 
oscillator frequency as desired. I have in stock headquarters for the nation at peace. 

‘ re , aie ae : Hallicrafters receivers 
_ Proper adjustment of all circuits results available for immedi- 
in the oscillator maintaining the frequency ate delivery on prior- 
of the vibrator, even though the resonant ity and the following 
frequency of the latter may varv slightly —_ es wal . 
due to temperature and load conditions. As ee Your orders and in- 
P ¥, os 17 Sat $1.95, meters, tubes, quiries are invited. 
an atter of tact, it 1S possib e to maintain transformers, __resis- 1 ‘ ° 
the oscillator to within two-tenths of a tors, condensers, pan- 
cycle per second of the exact resonant | els, chassis, ete. Your RB b +4 

rator frequency when the latter is 17 ke.! | —, and inquiries oO enry, W9ARA 

| : | invited. 


Because of possible changes due to tem HENRY RADIO SHOPS 


perature and load it is not possible to use 
an oscillator of the transitron or crvstal 
types. At times changes of 500 cycles are 
encountered due to these causes. 


P 5 
An understanding of the circuits used in | “WORLD'S LARGEST DISTRIBUTOR OF COMMUNICATIONS RECEIVERS” 





| have stores at Butler, Missouri, and at 2335 West 
Blvd., Los Angeles, 25, Calif. 
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Butler, Mo. and Los Angeles, 25, Calif. 





his system is well worth the time of the 


— and electronic worker because of + * - * © * * - * oe — 


ir wide use in electronic devices. 
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THE LATEST 


UP-TO-THE-MINUTE RADIO 
AND ELECTRONIC CATALOG 
IN THE COUNTRY TODAY! 






































Newest listings of amplifiers, com- 

munications equipment, radio tubes, 
testers, etc. ¢ The latest developments in 
Intercommunications equipment. « Greatly 
expanded listing of needed tools, espe- 
clally for assembly and factory use. « Ad- 
vance listings of 1944 radio and electronic 
books; repair and replacement parts; bar- 
gain section of values. « A brand new, 
up-to-the-minute catalog that should be 
in the hands of industrial plants, labora- 
torles, government and military services, 
schools, radio servicemen and dealers (on 
1265), everybody engaged in vital war and 
civilian work. 


The Lafayette Ra- 
dio Catalog No. 94 
i will be rushed to 


you upon request. Fill out 
this coupon NOW! x 





LAFAYETTE 
RADIO CORPORATION 


901 W. Jackson Bivd. 
CHICAGO 7, ILLINOIS 


265 Peachtree Street 
ATLANTA 3, GEORGIA 

















| RECONDITIONING THE OLD RADIO 


04 amperes. By using Ohm's Law again 
| found the value of R2 necessary to drain 
off the “bleeder” current was 1750 ohms. 
These two resistors are each of ten watts 
dissipation. 


A FEW PRECAUTIONS 


I believe the circuit in general will be un- 
derstood easily enough by everyone. Never- 
theless I would like to say a few words 
about certain parts of it. To begin with, 
it was necessary to place a layer of waxed 
paper between ‘the primary and secondary 
windings of the three R.F. coils because of 
the greater potential applied to the plates 
of the R.F. tubes. Without this paper the 
coils shorted and it was necessary for me 
to rewind two burned out primaries. I had 
some trouble with oscillations in the second 
and third stages whenever a weak station 
was tuned in, but this was cleared up by 
removing the cathode by-pass condensers. 
This caused a certain amount of degenera- 
tion and cut down the gain of the tubes 
slightly. Plate leads from all three R.F. 
tubes are shielded right from the tube sock- 
et to the coil. Needless to say all of the 
R.F. coils and tubes are thoroughly shield- 
ed also. 


SUPER-CONTROL ADVANTAGES 
Perhaps I should explain the reason I 
chose 35 type tubes for the R.F. stage in- 
stead of replacing the 24A tubes. The 35 
tube is known as the super-control or varia- 
ble-mu tube and is capable of handling large 
signal voltage without the cross-modulation 
or cross-talk found frequently in sets em- 
ploying 24A R.F. tubes. In a 35 the control 
grid wires are close wound at the top and 
bottom. When a fairly strong signal is re- 
ceived the negative grid voltage becomes 
great enough to stop current from flowing 
through these close wound portions. At the 
center the grid wires are spaced much wid- 
er apart and offer less impedance to the flow 
of electrons. Thus it is apparent that it 
would take a much higher negative grid po- 
tential to block the electron flow through 





(Continued from page 541) 


the cenier of the grid than it would thro 
the more closely wound ends. In the 24 \ 
the grid wires are quite closely wound + 
entire length of the grid and a fairly sn 
value of a. v. c. voltage will cause pl 
current cut-off, making the tube act 
a detector instead of an R.F. seecmagl 
Cross modulation occurs usually w 
there is a powerful local station . 
In the fir st stage of a receiver the sel 
tivity is broad enough so that when a fai 
weak station is tuned in near the frequency 
of the strong local, enough of the local 
station’s signal beats through to cause the 
24A tube to act as a detector. The local 
station’s program causes audio variations in 
the plate current of the tube and th 
modulate the R.F. variations caused by the 
signal of the weaker st ation the receiver 
is tuned to. Thus the undesired local i 
gram will be heard as part of the 
gram of the other station received. 
35 tube eliminates this nuisance by its 
ability to handle large signal voltages with- 
out cetector action. The performance of the 
radio is thus improved, especially when 


a. v. c. is used. 


OTHER CIRCUIT CONSTANTS 

The detector hook-up is so simple that 
I don’t believe it needs much explaining. 
With the grid and plate tied together the 
27 acts as a half wave rectifier, drawing 
current only on the positive half cycles 

When the “radio-phonograph” switcli is 
in the phonograph position the grid returns 
of the 35’s are grounded rather than left 
“free” so that these tubes do not draw ex- 
cessive current. 

The .05 mfd coupling condensers in the 
audio part were used to offer less impe- 
dance to the low frequencies and a a 
improve the bass response. The audio 
transformer does not contribute a great 
deal to the circuit and may be leit out. If 
this is done C13 will connect directly to 


R16 and Cl4. 


I would rather have had push-pull 45's 
in the output but since the output trans- 
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Variable-mu tubes, A.V.C. and other refinements make a great improvement in reception 
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former on-the speaker I used matched only 
it this way. 


1 single 45, I decided to try 
It sounds quite well and, since adding an- 
other 45 would mean changing the power 
ipply again, I left it as it was. 
Just in case some readers decide to do 
remodelling job of this sort I have in- 
wed a list of parts that may be of some 
Ip to them. 
Many readers will find nothing new in 
article, but I hope a few will find 
omething of interest and help to them. li 
. 1 will be very pleased 


RESISTORS (I.R.C.) 

R1—2000 ohms 10 w. 

R2—1750 ohms 10 w. 

R3—300 ohms 4 w. 

R4, R7—100,000 ohms 44 

R5, R8—400 ohms 14 w. 

R6—1550 ohms 10 w. 

RS—2 meg. % w 

R10, R1i6— 50, 000 ohms %% w. 
R11—500,000 ohms vol. cont. No. 11-133 
R12—500,000 ohms 4% w. 
R13—500,000 ohms 35 w. 
R14—3000 chms 3% w. 
R15—200,000 ohms. ly w. 
R17—500,000 ohms tone cont. No. 
R18—20 ohms, C. T. 


TUBES 
-Type 35 


3 

i—Type 27 
1—Type 45 
1 
] 


13-133 


Type 24A 
Type 5Y3G or 80 


CONDENSERS (Aerovox) 





HARRISON HAS IT! 


FOR URGENT 
WAR WORK— 


HALLICRAFTERS 


RECEIVERS AND 
TRANSMITTERS 


TUBES 
CONDENSERS 
RESISTORS 
TRANSFORMERS 


AND THOUSANDS OF OTHER 
CRITICAL ELECTRONIC PARTS! 


PURCHASING AGENTS— 


Call upon us for your high pri- 
ority requirements of equipment 
and components for your produc- 


FOR THE 
HOME FRONT— 


CODE PRACTICE SET 


nd key, heavily nickel plated, of single 
ction, 1 nied on wor 


© Of two flas 
Postpaid—$2. 45 
6L6G First grade, $1.37 ea. 
meter tested, 


3 f 3.75 
TUBES fully guaranteed od 


DYKANOL CAPACITORS 


Cornell-Dubilier oil filled, hermetically sealed 
metal cased condensers. 4 mfd. capacity. Rated 
AC working. will stand over 600 

Ideal for amplifiers, receivers, power 

(Filtering action equivalent to 12 

electrolytic but with better safety factor 
longer life). $2.25 (3 or more shipped postpaid) 


P. M. DYNAMIC SPEAKERS 


5 inch, with output transformer to 1 9 
match single plate of 8000 ohms $ 5 


(Not Postpaid) 


Immediate delivery of the above items, 
priority, while quantities last. 
V-3 ee on oar order, 
TANCE WITH ORDER 
if not satisfied.) 


ARRISON 


RADIO CORPORATION 
Phone WOrth 2-6276 NEW YORK CITY 7 


ELECTRICITY 
For flny Job Anywhere 


would be a point. This is very For a dependable source of electricity on projects 
to attain, because there are difficulties in confining the re mote from commercial power, Onan Electric Plants 
liating part of the anode to a small area. A great deal of are proven leaders in the field. More than half of 
t is generated by the heavy bombardment of electrons, and the Armed Forces’ total requirements for Power 
target area must be large enough to conduct this heat away. Plants are built by Onan. 
further difficulty is that the heavier metals produce X-rays 
f shorter wave length than: do lighter ones. Thus the choice of 
\ target material must be a compromise between a metal which 
produce suitable rays and one which will conduct the heat 
away from the target. A common solution is to use a target of 
tungsten imbedded in a larger anode of copper. Tungsten is a 
heavy metal (atomic number, 74) and produces X-rays of short 
ive length, while the copper is an excellent conductor of heat. 
The shape and size of the anode area hombarded by electrons 
be controlled by controlling the shape of the cathode and 
Inelding it. By placing a long cathode in a deep slot, for example, 
the area of bombardment can be confined to a long, narrow 
tangle. The object to be photographed can then be placed at 
an angle that the rays appear to be coming from a small quest. D. W. 
iare whose sides are the same length as the width of the . ONAN & SONS, 
angle. This stunt is called “line focussing” and is illustrated | 734 Royalston 
Fig. 3. Ave., Minneap- 
nger wave length olis 5, Minn. 
ts may be made with targets of copper, molybdenum, cobalt, 
omium and other metals. The ultimate is the rotating-anode 
¢, in which a heavy copper anode, into which is cast a tungsten 
on target surface, is mounted on ballbearings inside the tube, 
lriven in the fashion of an induction motor by exciting coils 
lucing a 3-phase field, placed outside. Constructing a heavy 
ting ol Aa inside an electron tube is one of the triumphs 
acuum-tube manufacture. The problem of lubrication alone 
ed well-nigh insuperable, but these difficulties were all over- 
and the rotating anode tube is in common use. Illustrations 


tis type are among the photographs on the first page of 
article. 
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8 mfd. 600 D.C.W.V. Type PRT 

16 mfd. 450 D.C.W.V. Type PRT 

C4, C5, C6, C7, C10, C11, C13, C15, C16—.05 

v afd, 450 D.C.W.V 

500 mmf. mica. Type 1467 

200 mmf. mica. Type 1468 

8 mfd. 150 D.C.W.V. Type PRT 

-.005 mfd. mica. Type 1467 
24 mfd. 150 D.C.W.V. Type 
-.01 mfd. 40 D.C.W.V 


MISCELLANEOUS 


2.5 mh. R.F. Choke (CH) 

S.P.D.T. Switch (radio-phonograph) 

Audio Transformer, ratio 

Output transformer, pri. imp. 3900 ohms 
&-inch speaker, field resistance 2000 ohms : 
Filter choke, 1000 ohms at 100 ma. 


without 
Place L-265 or 
SEND REMIT- 
TODAY! (Money back 


tion and development work 


We usually have it in stock! 








PRT 


11 WEST BROADWAY 


X-RAY FIRST TUBE (Continued from page 527) 


Because of the 
from as small an 
tained. The ideal 


rays should come 
if a clear picture is to be 


difficulty of focussing, the 
area as possible, 





source 


Gasoline driven—-single-unit .. . 
SIM cee sturdy consiruction ... 
neering for mobile, 
emergency ceiieaiiian. 


Over 65 models, ranging in 
35,000 watts. 


- Compact de- 
. sound — engi- 
stationary or 


sizes from 350 to 
50 to 800 cycles, 110 to 660 volts, 
; 6 to 4000 volts, D.C. 

dual A.C.-D.C. out- 





Descriptive literature 
sent promptly on re- 


X-ray tubes used in diffraction instru- 
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® Completely portable all-around 
utility instrument, ideally suited for 
reliable service work. Large meter cali- 
brated to reduce the error possibility 
in readings makes the G-E unimeter a 
popular one with servicemen. 


Other General Electric units avail- 
able for testing electronic circuits and 
component parts are: audio oscillators, 
oscilloscopes, condenser resistance 
bridges, signal generators and other 
utility test instruments. 


For complete details about the new 
General Electric line of SERVICE TEST- 
ING EQUIPMENT, please fill out the 
coupon below... . 


FREE 
CATALOG 


ELECTRONICS 
DEPARTMENT 

GENERAL ELECTRIC CO. 
Schenectady, N., Y. 

Please send, without obligation to 
me, the General Electric Testing In- 
strument Catalog, R-6 (loose-leaf), for 
my information and files. 


Name ata 


Company 


Address_ 


GENERAL @ ELECTRIC 
Electronic Measuring savtoomente 
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Re: Radio Motor- Torpedoes 


FTER Rapto-Crart published 

H. Gernsback’s article on 
Motor-Torpedoes in the April issue 
ot Rapro-Crart, we received the 
following interesting letter from Mr. John 
Hammond, Jr., which is printed 


Mr. 
Radio 


below. 


It should be expressly noted that Mr. 
Hammond is probably the world’s foremost 
authority on radio-controlled devices, hav- 
ing taken out more than 600 patents in the 
United States and abroad, on this specific 
art. 

We need not stress the fact that Mr. 
Gernsback did not have access either to 
Mr. Hammond's records of research on 
radio-controlled super-torpedoes—(secret at 
that time )—nor to the Government files re- 
garding the 1920 war games at the Naval 
War College at Newport, R. I. 


It is, however, surprising how closely 
Mr, Hammond's letter and Mr. Gernsback’s 
article approximate each other. 


Mr. John Hays Hammond, Jr.’s, letter 
follows: 


HAMMOND RESEARCH CORPORATION 
GLOUCESTER, MASS. 
March 31, 1944 
Mr. Hugo. Gernsback, Editor-in-Chief 
RADIO- CRAFT 
> West Broadway 
Tow York 7, N. Y¥ 


My deay Mr. Gernsback: 

I was very much interested in your article 
on radio controlled super-torpedoes. This 
was a project which I worked out in great 
detail as far back as 1916 in collaboration 
with the Coast Artillery of the War De- 
partment. The plans at the time were to 
produce torpedoes which would have a 
range of well over one hundred miles, and 
which would be driven by high power gaso- 
line engines. The actual designs for these 
engines were made and the hulls of the 
torpedoes tested in model form in tank 
tests. 

I am quoting following a brief description 
of these from the hearings before the 
Fortifications Appropriation Committee 

Mr. Hammond: The length of this would 
be about 80 feet by 7 feet in diameter. This 
is the point: This torpedo will carry about 
1% tons of high explosive. The modern 
battleship can be torpedoed and not put out 
of commission. For instance, the “Marl- 
borough” was torpedoed at Jutland by the 
normal torpede which carries only 400 
pounds of explosive; but it continued fight- 
ing and came back at the rate of 22 knots 
per hour after being struck. Therefore, we 
must increase the explosive charges. As 
against a ton of high explosive, there is no 
ship existing that can stand up. Moreover, 
we want range. As you gentlemen know, 
having had charge of this Coast Artillery 
proposition, we are getting mobile artillery 
and moving it on trains to different points. 
In fact, we have given up the whole idea 
about having fortifications limited to single 
points. This is a mobile proposition and 
it can be carried on rails to different points 
and assembled at the rail head, and then 
have a striking By of 60 or 70 miles 
from that point. If there were ships down 
the coast out of range of the fixed ar- 
tillery, they could be attacked by these 
torpedoes under the control of airplanes. 

Mr. Good: This would act as a torpedo? 

Mr. Hammond: Yes, sir. 

Mr. Good: And it would contain the power 
with which to propel it? 

Mr. Hammond: Yes sir. 

Mr. Good: You propose to place inside of 
this torpedo a gas engine to propel it? 

Mr. Hammond: Yes, sir. 

Mr. Good: Of how many horsepower? 

Mr. Hammond: I want to tell you about 
that, and while it seems to be an expensive 
thing, I will show you how it is economical 
when compared with the cost of other 
weapons. (Refer to statement appended 
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hereto). We are going to put 3 1500-horse- 
power gas engines in there to give us a 
speed of 38 miles per hour. 38 miles per hou: 
is as fast as any average torpedo bo 
destroyer, and, we can therefore run th 
thing through the screen of the enemy 
fleet, and it would have such a high speei 
that it would be almost impossible to hit 
These vessels will cost $1,000 a ton to buil 
and they will displace approximately 5 
tons. Therefore, they will cost betwee 
fifty and fifty-five thousand dollars. Novy 
then, for the price of one torpedo boat 
destroyer of the standard Navy type, there 
could be built 18 of these, with their ac 
companying airplanes. 

Mr. Good: The torpedo will be entirely 
submerged except for the antenna. 

Mr. Hammond: Yes, sir; except that pipe. 

Mr. Good: And that pipe which is shown 
here in your model is to serve as an exhaust 
pipe for the-engines and also as an air 
intake? 

Mr. Hammond: Yes, sir 

Mr. Good: 
serve with 
less? 

Mr. Hammond: It is not so much a ques- 
tion of my radio that makes me use the 
surface pipe, but the point is there is no 
motive power known today in the engineer- 
ing world that can give me what I desire 
except the gasoline engine, and the gasoline 
engine of this magnitude uses thousands of 
cubic feet of fresh air every minute in order 
to run. Practically, they are not only using 
gasoline but eating up air at a tremendous 
rate. We have taken into consideration the 
problem of compressed air or liquified air 
in tanks and we find we can not carry 
enough to supply the engines for a long 
run. 

We have, however, embodied this propo- 
sition, and if this (indicating on apeemd 
is shot off entirely and water starts to ent 
through this tube, there is an 2 itom at 
cut-off in here (indicating) which is in the 
form of a tank cistern which closes the 

valve and entirely closes this (indicating) 
off, and when the pressure goes down be- 
low normal, compressed air in tanks begins 
to feed into the body of the torpedo. My 
engineers find we can run for a distar 
of 2's miles when we have cut off all con- 
nection from the outside, so that if that 
were destroyed, the torpedo would hav 
distance of 2% miles yet to go in a strais 
line. 

Mr. Good: How much surface would 
exposed of this air intake and antenna? 

Mr. Hammond: There would be less sur- 
face than there is today in one 
stack of an ordinary torpedo-boat destroyer 

Mr. Good: And about how large is that? 

Mr. Hammond: The scale is 1 foot to the 
inch, and it would be about 6 feet in length 
by 6 feet in height. That would be coming 
end on a good deal of the time, and you 
would not necessarily get a broadside sur- 
face. 

Mr. Good: How wide is it at the top? 

Mr. Hammond: About 1 foot; but from a 
practical standpoint you have to consider 
the Army and the Navy 8 cig records, and 
you have to go to the Navy and say, Yr 
you hit this thing if we build it? Frankly, 
can you put it out of commission?” I went 
to some of the best men we had on that 
subject, officers who had been over in the 
grand fleet and were practical men, and ! 
brought them these designs, and asked 
them, and they said, “No; the chances 
hitting that are very small; very slight 

Mr. Good: How far beneath the surface 
of the water would that torpedo be ar 
ranged to move? 

Mr. Hammond: The top of the hull would 
travel 6 feet below the surface. 

Mr. Good: And that would be 
striking point— 

Mr. Hammond (interposing): No; 9 
feet would be the striking point or th 
center of the explosive charge; but no one 
has ever exploded a ton of high explosiv 
at 9% feet against the side of a vessel 
The ordinary torpedo charge is only about 
400 pounds. 


And what purposes does it 
regard to receiving the wire- 
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Mr. Good: What reason have you to sup- 
pose, Mr. Hammond, that if a vessel or 
torpedo of this character were constructed, 
it could be successfully operated by an air- 
I ne? 
“i Hammond: Because the facts are 

wherever there is an antenna which is 

submerged below the water we can 

We worked at Fortress Monroe with 

antenna which was only 1 foot, in effect, 

above the surface of the water. So there 

would be nothing new in the problem in- 
ve ved. 

Ui. Good: What did you do? 

Mr. Hammond: We did all our operations 
with that. 

Mr. Good: And what did they consist of? 

Mr. Hammond: They consisted of the dem- 

rations to the board, all the functioning. 
r, Good: Just what did those 
ns and experiments show? 

Mr. Hammond: Well, at Fortress Monroe 
I took four members of the board on my 
boat, and two members I had sent up in a 
large navar airplane, so they could get th« 
viewpoint of a man in the air, because-until 
a man has flown he does not realize what it 
is, and they went up to a height of two o1 
three thousand feet and observed my 
trolling plane, which was at a heigh 
6,000 feet and which was steering us. 

We went through the congested shipping 
at Fortress Monroe at a speed of 23 or 24 
miles an hour. At times we had that speed 
when we were not going against the tide, 
and we were controlled throvgh all that 
shipping by this airplane, which was, as I 
say, 6,000 feet in the air, ard at times two 
miles away and at other times five miles 
away. It showed that the man in the air- 
plane had as definite and as accurate con- 
trol as a quartermaster on board would have 
and then we were taken against the sides 
of ships that were moving in and out as if 
they were targets, and when we were just 
about to strike, my men had orders to dis- 
engage their control mechanism and stop, 
and I know that we were so accurate that 
certain members of the board objected to it. 
They rather disliked the proximity we were 
coming to the targets. 

Mr. Good: At what maximum rate of speed 
was your vessel going? 

Mr. Hammond: The vessel was a 500- 
horsepower vessel, capable of 25 or 26 stat- 
ute miles, but the bottom was dirty with 
seaweed and other growth, and we were 
probably doing from 22 to 23 miles; but I 
have worked at 33 miles an hour, which has 
been observed by General Weaver and Gen- 
eral Davis, of the Coast Artillery. 

The matter was of such interest that a 
game was played at the Naval War Col- 
lege in Newport in 1920 called the Hammond 
Torpedo and the Naval War Game. These 
torpedoes were of the type generally de- 
seribed by you in your article. The game was 
important as it was the first time aircraft 
torpedoes and fleets had been massed in a 
simultaneous action. The torpedoes were also 
as you described carried into the area of 
battle by special carriers and were dis- 
charged therefrom. The speed of these tor- 
pecoes was estimated at 30 knots. The 
amount of exposure and target surface that 
would be under attack by the enemy’s sec- 
ondary battery would be extremely small 
as there was practically only an intake pipe 
showing above the surface which also car- 
ried a small antenna. 

One of the main problems was to take in 
ufficient air to operate 4500 horsepower 
{ internal combustion engines. The chance 

triking these torpedoes by gunfire was 
nsidered to be 1/100 of that of other small 
ft. If these torpedoes were rammed they 

e arranged to explode but it was con- 

red that they would be destroyed if 
th charges were exploded within fifty 
rds of them. It was considered that con- 
planes would have to be within 5000 
s of the torpedo although I think this 
rather arbitrary. It was also considered 
the torpedo could be seen running in 
oth water up to distances of 12,000 


opera- 


It was the opinion of the experts con- 
ting these games that these super tor- 
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pedoes offered certain definite hindrances 
to the enemy’s action. One of the chief fea- 
tures of this interference with the enemy 
was the fact that their screen would be 
largely employed at certain points of the 
battle in meeting these super-torpedoes. It 
was also pointed out that the super-tor- 
pedoes had to work in close co-crdination 
with destroyer attack and with aircraft. 

It was found that even if the enemy 
beat off our control airplanes, our destroy- 
ers could take up radio control and bring 
the Hammond torpedoes against the capital 
ships. The reason for the discontinuance of 
the development on these torpedoes was due 
to the fact that Coast Artillery of the War 
Department changed its policy after wit- 
nessing aerial bombing off Cape Henry. As 
a result of this, I] was forced to undertake 
the control of the standard naval torpedo 
in co-operation with the Navy Department. 
This work was carried out to full success and 


the United States Government acquired 
some 200 of my patents and inventions in 
1933. 
Very truly yours, 
(Signed) JoHN HAYS HAMMOND, JR. 


wav's 2,000-mile, tw ircuit telepl 
typewriter line, has | 1 expanded by 

type carrier to provide 7 talking circuits and 
14 teletvpewriter circuits—together with 
jour emergency radio stations of the porta- 
Me type for standby communications in 
case of line failure—now link Helena, Mon- 
tana, with Fairbanks, Alaska, extending 
over rugged and mountainous wilderness 
along the Alaskan Military Highway. 
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LOUDSPEAKER TESTS 


Wi 
a second speaker, as indicated by the vac- 
uum tube voltmeter connected across the 
crystal load or to the output of the pre- 
amplifier, the first speaker is the more ef- 
ficient from the standpoint of conversion of 
electrical power into sound. In making 
measurements, it is desirable to have a room 
which has sound dead walls of soft ma- 
terial so that reflection effects will not be 
bothersome. 


SPEAKER RESPONSE 

The response of a typical magnetic may 
be fair from 200 to 4,000 cycles, with a 
sharp slope off from 200 to 30 and 4,000 to 
15,000, but a great deal depends upon the 
individual speaker and the baffle used with 
it. In plotting the response, the electrical 
voltage output of the mike working into 
the pre-amplifier is checked. It is conven- 
ient to connect the vacuum tube voltmeter 
to the output of the pre-amplifier rather 
than across the load of the crystal for the 
reason that indications are more easily read. 

The point where chattering and distortion 
begins can be determined by ear. When 
this point is reached the V.T.V.M. can be 
used for checking the voltage across a 
small resistor which is in series with the 
speaker to determine the current. The 
power may then be found by squaring the 
current and multiplying by the resistance 
of the speaker. This will be the real power, 
not the volt-amperes product. The magnetic 
speaker load is somewhat inductive. It 
varies with frequency because of the in- 
ductive effect, since Xi = 2afL 

In specifying the working conditions it 
is convenient to give the voltage across the 
speaker terminals required for maximum 
undistorted output at 400 cycles or some 
other arbitrarily selected but convenient 
test frequency, such as 1,000 cycles. It is 
also convenient to give the minimum input 
voltage required to give an easily under- 
stood sound output in a quiet room or space, 
using a specified form of cabinet or baffle. 
Then, with such knowledge at hand, intelli- 
gent planning of a hotel or similar installa- 
tion is possible. 


PERMANENT MAGNET SPEAKERS 
These are used in inter-office communi- 
cators to a great extent. The test set-up 
previously given can be used for check- 
ing the speaker as an output device or a 
converter of electrical to sound energy, but 
a somewhat different arrangement is nec- 
essary to check the speaker efficiency as a 
microphone; for now its job will be to 
translate sound into electrical impulses. We 
need to create a sound pressure at the dia- 
phragm and to measure the electrical output 
voltage. This voltage may be checked across 
a resistor or across the output of a stand- 
ard pre-amplifier circuit to make the 
V.T.V.M. read easily. For various rea- 
sons, talking into the speaker is not good 
practice. The speaker in Fig. 1 may be re- 
placed with a good quality electrodynamic 
type having a wide frequency range and be- 
ing linear over that range. The speaker 
to be tested may then be set on the same 
level. The procedure is to set the audio 
generator at various test frequencies and 
to vary the output of the test amplifier until 
various degrees of sound intensity are pro- 
duced. The sounds impinging upon the 
test speaker are then converted into elec- 
trical impulses which drive the pre-ampli- 
fier. The output of this unit is then fed into 
a vacuum tube voltmeter. The test set-up is 
shown in Fig. 3. The output of the audio 
amplifier is adjusted by means of the am- 
plifier’s gain control until the ’scope pat- 


| tern starts to exhibit kinks and bends. 
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The speaker which is used for the « 
velopment of the sound intensity shou! 
have adequate reserve power handling 
ability so that it, itself, does not introduce 
distortion due to quivering of the cone, r 
tling, overload or any other defects. The 
level of the signal supplied the pre-amp! 
fier must not exceed its safe input value 
and should be checked with the vacuum tub 
voltmeter. Similar tests may be run o 
electrodynamic and magnetic speakers. 

The sensitivity of magnetic speakers is 
often high, of the PM and electrodynan Lic, 
fair. 

Classification by types is not a good cri- 
terion as much depends upon the design of 
the individual speaker and the care ¢ 
went into its manufacture. If at hand, 
wave analyzer or harmonic distortion meter 
may be used to check the distortion content 
at various levels of output voltage and 
sound intensity. 

It may be desired to check the output 
power for various amounts of field power 
and to specify the characteristics of the 
speaker for various field powers. If the 
field is weak the flux density in the vicinity 
of the voice coil will be less and a smaller 
induced voltage for any degree of voice 
coil movement will be the result, giving 
lowered output. In the PM speaker the field 
power remains substantially constant. 

It may also be desirable to specify the 
harmonic cistortion in the output, assuming 
a sine wave input, for various types of field 
power, so much percentage ripple voltage at 
60 cycles or harmonies of 60. The hum 
level of the speaker will directly be re- 
lated to the hum current flowing in the 
field and voice coils. A suitable power sup- 
ply designed to furnish the required power 
to the field should be on hand. 


FM ANTENNA 





A recent installation of Andrew Coaxial Cables 
in the Zenith FM station WWZR located on 
top of the Field Building in Chicago is of 
special interest to radio engineers. Feeding the 
four bays of the turnstile antenna a" in 
the photograph are eight Andrew 13% diam- 
eter coaxial cables. These lines, as well as the 
4\/4 diameter cables feeding power from the 
transmitter, are used in a "back-to-back" con- 
nection to provide a balanced 140 ohm trans- 
mission line. All cables are equipped with gas 
tight terminals and the entire system is con- 
stantly maintained under gas pressure. 
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20 YEARS OF ELECTRONICS 


onics in the war would deserve hours of 
discussion if we were free to do so, but 

ce that is not the case, we can only dis- 
uss those present and iuture applications 
n industry which are of such a nature that 
hey can be divulged. 

You will of course see electronics in the 

ome in the form of radio receivers, FM 

eivers and television. These are so well 
known that little needs be said. 

Electronics will make the housewiife’s job 
easier by keeping the house clean. This 
will come about first of all by the use of 
-moke precipitators in factories and mills 
<o that chimneys will cease to belch forth 
great volumes of smoke and soot into the 
community. Those of you who have lived 
in soft coal districts especially will appre- 
ciate what that could mean. 

Within the house itself the “Precipitron” 
will be used to clean the air of dirt and 
cmoke and make the home a more 
fertable and healthful place to live. 

In the household refrigerator “Steri- 
lamps” will generate ultra-violet radiations 
which will in turn reduce food spoilage, 
prolong the storage time for foods, and in 
other ways improve food quality. 

Aside from these household evidences of 
— the average citizen may not see 

uch of “electronics in action,” but he will 
ae the benefits of it in the products that 
come out of industry, and through its use 
in medicine and surgery. 

In medicine the three major applications 

electr ronics are X-rays, high frequency 

1 ultra-violet radiations. 

X-ray is used to locate shell fragments, 
etc. In war, to diagnose body ailments, and 
to locate and treat cancer in times of peace. 
Great strides have been taken toward safe- 
guarding the public health he the large 

ale diagnosis of people at ction cen- 

rs, at industrial plants erp S¢ = ools, 

liathermy is the use of high 
waves to heat artificially the 
of the body so as to 
repair processes of 
7 


Irequency 
inner portions 
stimulate the normal 
nature. Nature, as you 
now, sets up a fever in the body when 

in things are wrong with you. Dia- 

my enables the doctor to assist nature 

{1 lis natural mechanism. It is quite likely 

at certain developments in the war effort 
ill eventually advance this art. 

Sterila mps and other sources of ultra- 
violet radiation are and will conti nue to be 
ed for disinfecting the air in hospital 
erating rooms, nurseries aiid wards. They 

used for protection against air borne 

tamination during the manufacture of 
ms and pharmaceuticals and the proc- 
sing of blood plasma 

\ssuming now that you are comfortable 

vour electronically equipped home and 
hat the doctor and the surgeon have kept 
you in better repair by the use of elec- 
ics, vou shoukl be in fine shape to enjoy 

benefits of electronics in industry. 
Probably the outstanding attribute to 
electronics is that by its very nature it can 
be made precise and fast, and these charac- 
ristics are just what we need to control 
inspect parts, control power and 
perform other operations in a manufactur- 
plant. This field is so broad that I can 

touch upon a few applications. 

the chemical industry such as syn- 
etic rubber, petroleum products, etc., the 
irate control of processes is of para- 
int importance. The Mass Spectrometer 
electronic device that can analyze 
es accurately and quickly and the results 

© used to control the process and give a 

re uniform product. The operation of the 
device depends on giving each particle of 
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gas an electrical charge and then deflecting 
the particle in a magnetic field. Light 
weight particles will deflect more than 
heavy ones so that we spread the particles 
out into a spectrum according to their 
mass. Since each gas has a certain atomic 
weight we can tell exactly what kind of 
gas we have and how much. 
be done chemically but 
offers the two decisive 
and speed. 

The conversion of alternating current 
into direct current and the high speed spot 
and seam welding of sheet metals are two 
of the biggest applications of electronics. 
The conversion of 


electronics again 
things, precision 


ly) is usually done with ignitrons. This 
aioe goes back many years, but re- 
ceived a great impetus when the first 600 
volt, 1000 kw. installation was made in the 
electrochemical industry at the Massona 
plant of the Aluminum Co. of America 
in January, 1939. Today there are over 

3,000,000 kw. of ignitron rectifiers of the 
600 volt class installed in the electrochem- 
ical service alone. 

Spot and seam welding of sheet metals 
is also accomplished electronically by means 
of ignitrons and thyratrons. Here again the 
Aluminum Co. of America and the Budd 
Manufacturing Co. were among the very 
first to apply electronic methods. 

I can remember spending a night at the 
New Kensington plant of the Aluminum 
Co. helping them to weld aluminum bhar- 
rels. As I recall it, we welded more barrels 
in a night than could be done in a week by 
are welding, and this with one of the carl 
laboratory welders. 

As you would probably guess, electronic 
welding is used extensively in the aviation 
industry and in making motor cars, and 
will be even more extensively sed in all 
sheet metal work instead of riveting, 
clamping, etc. 

The same kind of high frequency waves 
as are used in radio and other communica- 
tion fields can be used to induce heat in 
metal, ceramic and plastic materials. This 
promises to be a very important field. It 
is applied to the bonding of plywood, the 
heating and curing of plastic materials, the 
annealing and hardening of metals, and to 
the plating of metal parts. 

The war brought about an acute shortage 
of tin and consequently the problem of con- 
serving the supply. The tin plate companies 
together with electronic engineers devel- 
oped methods of obtaining complete cover- 
age of the iron with only one-third the tin 
previously used hy fusing the tin onto the 
surface electronically. 
on a strip about sixty inches wide and goes 
through the process at about one thousand 
feet per minute. Speed and precision again 
with one-third the tin consumption. 

These applications serve only as outstand- 
ing illustrations of the 
tronics. Electronics under the name of Car- 
rier Current enables the power company 
to send control messages over the same 
wires that carry power to your home with 
a resultant saving in copper and other 
critical materials. 

Electronics inspects and grades materials, 
sorts them according to color, measures 
and analyzes vibrations, controls the speed 
of motors, regulates voltage and current, 
and other things too numerous to mention. 

It is not a cure-all and it is not magic 
or mysterious—hut properly applied it is 
a useful science, here to stay and do its bit 
to make the world a better place in which 
to live. 
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patented end unpatented, since 1924. Write us, 
if you have a practical, useful idea for sale. 
CHARTERED INSTITUTE 
of AMERICAN INVENTORS 


S Dept. 111, 631 Pa Ave.,N.W., Washington, D.C. 
courbes en HOME-STUDY 


paid for used courses. Full de- 
wee bar- 
Write now. 


NELSON CO., 321 So. Wabash Ave.. Deot 210. , aicens ti 





versatility of elec- | 


$100 MOTOR-GENERATOR FOR $17.95 


MADE FOR U. S. ARMY TANKS BY WESTINGHOUSE 
MAKE $5.00 
PER HOUR 


and more in spare 
time by reworking 
this Westinghouse 
Motor-Generator into: 


© ',-I'2 HP. D-C 
Motors 
© Home Gererator 
Sets 
Miind r @ ver $100.00 
hee vieleers | goo 
Hoict Motors 
Marire Power Units 
Experimert-1 Units 
School Cquipment I 
Alarms and Signals | $17 
Farm Applications ~_oOo 
ped hy 4 -. detiveres 


@eeeeneoe? 


> 
cash with order: 
Of Chicago on $3 





00 
MIDLAND. MOTORS. F458 W. Adams St.. Chicago 6, HI. 
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4 STANDARD TYPES 


of Amperite Regulators replace over 400 
types of AC-DC Ballast Tubes now in use, 


e real REGULATORS . . . have ~ 
Spateatia Starting Resistor whe bh 
its initial surge and saves pilot lig 
. Ask Your Jobber. 


WAY TO REPLACE 


BALLASTS 


WRITE FOR REPLACEMENT CHART 


LAMPERITE @. us mosow $61 BROADWAY, NEW YORK. N.Y 








SOUND STUDIO TREATMENT 


1S 


there one venti- 
; the entire floor 


dow, size 3 ft. x 6 ft.; 
lator, 2% x 4 it 


covered with cork tile. 


size 1S 


A TYPICAL CALCULATION 
Solution 
(1) The volume of 
is’ 6” x 26’), or 
(2) Referring 


the room is (10’ 4” x 
about 4,163 cu. ft. 
to Table I, the 
reverberation time will then be 
(0.7 x 1), or 0.7 second. 

(3) Referring to Table II, the 
absorption by the performers will be 
4.7), or 14.1 sahine 

(4) TI total shearption 
coefficient) by the door will 
0.3), or 0.63 sabine. 

(5) The total absorption by the outside 
windows will be 2 x (2.5 x 5 x 0.027), 
0.0675 sabi ne. 

(6) The total absorption by the control 
room window will be (3 x 6 x 0.027), or 
0.485 sabine. 
(7) The total 
lator will be (2 

(8) T ¢ 


desired 
about 


total 
(3 x 


times 
7.x 


(area 
be (3 


or 


absorption hy the venti- 
x 4 x 0.75), or 6 sabines. 
total rption by the floor 
will be (26 x 15.5 x 0.03), or 12.09 sabines. 

(9) The total surface area to be treated 
is equal to the ceiling area plus the wall 
areas, less the area of the objects breaking 
its surfaces, such as doors and windows. 
This amounts to (403 + 858 — 71), or 
1,190 sq. ft. 

(10) Substituting 
equation, we have 


abs« 


these values in the 


0.05 x 4,163 
of = 


(Continued from page 525) 


208.15 
0.7 


33.98 + (1,190 s) 


33.98 + (1,190 s) 208.15/0.7 


= 207.36 


(1,190 s) = 263.38 
s = 0.2213 


Table II, e see t! 
several materials a an abs 
coefficient approxime iting this cal 
We also see that no mater 
has absolutely uniform absorption at 

audio frequencies. Therefore, it may 

advisable to cl material which 

sorption at those frequencies wh 
our speech equipment has lowered respor 
in order to provide compensation, and t 
flatten the over- curve. The 
maining considerations must 
tions of initial ex 
which would depend upon each individ 
case 


Again referring to 
there are 
tion 
lated value. 


wese a 


less al 


all response 


st, 


A sketch of our studio appears in Fig 
lor the sake of simplicity, the 
furniture have not been consiglered in 
calculations. However, it is obvious t! 
for the most satisfactory results, due c 
sideration would have to be given 
items as well. 

The technique of microphone placeme: 
and of the problems of the 
address man will be discussed in our 
article. 
have special problems is invited. 


some 





14.1 + 0.63 + 0.675 + 0.486 + 6.0 + 


12.09 + (1,190 s) 


1 


be the ques- 
practicability, ete 


articles ot 


it 


these 


+ 


public- 
next 
Correspondence with persons wh 


) 











(// TESTED MONEY MAKERS 
BUSINESS SECRETS 


25c 
Per Copy 


SOLD ON A 40,000 WORDS 
MONEY-BACK 


GUARANTEE! IN TEXT! 


In “CASH IN” you get ALL the real money- 
makers—-dozens of profitable tested mail or- 
der plans, confidential business secrets, dozens 
of practical tested formulas, successful tested 
schemes—actual experiences of men who have 
started on a shoestring—with less than $10 
capital. 
Buyers of This Book Tell Us— 

. “Biggest value I've yet to see. Book is 
worth at least a dollar.”’ S. Buda, B’klyn, N. Y. 

. “Your book is as good if not better than 
others selling at $1.00.” 

George Brunet, Mc yntreal, Can. 
. -- “CASH IN is the best value I have yet 
to see in the mail order field.” 
Lawrence Fox, Brooklyn, N Y. 

“CASH IN” contains only tested ideas covering every 
type of full-—or spare-time enterprise—it’s a ‘‘master 
giece * in business ventures 
5e @ copy postpaid. Send U. S. 


NATIONAL PLANS INSTITUTE 
P.O. Box 26R, Station N 
New York 23, N. Y. 


stamps or coin. 











RADIO SERVICE MEN 
Get Better Prices 


for your work, 
playing our 


MEMBER 
SCIENTIFIC RADIO SERVICE SYSTEM 
Colorful tt x 14” Display Card 

Indicates number of common causes 

radio troubles 

Sent on approval. Details free. 
got RADIO SERVICE SYSTEM 

P. 0. Box 15 Des Moines 6, 


with more satisfied customers by dis- 


for each of various 


lowa 








Thickness, Coefficient per Sq. Ft., 
in Inches at Given Freq. in C.P.S. 
126 Si2 1,024 4,096 

0.54 0.74 0.55 
0.23 0.23 

0.53 0.62 

0.73 0.77 
0.59 
0.55 
0.52 
0.53 
0.53 


Material 


Acoustex ‘60° 

Acousti-Celotex A 

Acousti-Celotex B 

Acousti-Celotex BB 

Acousti-Celotex BBB 

Acousti-Celotex C 

Acoustone 

Acoustone 

Acoustone 

Acoustone ‘'46"* 

Acoustone ‘'60"* 

Acoustone ‘'62"" 

Akoustolith (arti- 
ficial stone) 

Akoustolith "A" 

Ambler Sound- 
Absorbing Plaster 

Acoustic Zenitherm 

Balsam Wool 

Balsam Wool 

Balsam Wool with 
Scrim Facing 

Brick Wall, Un- 
painted 

Brick Wall, Painted 

Bdcst. Studio Tr'tm't 
(Johns-Manville) 4 

Calacoustic Plaster 

Carpet, Lined 

Carpet, Unlined 

Carpet Pile on 
Ye-in. Felt 

Celotex, Standard 

Cocoa Matting 

Cork Flooring 

Cork Flooring 

Cork Tile 

Cotton Fabric, 14 oz., 
Draped to '/, area —— 

Cotton Fabric, 14 oz., 
Draped to % area —— 

Cotton Fabric, 14 o7., 
Draped to % area —— 

Fibroblox 

Flaxlinum 

Gimco Rock Wool, 


es sesssesss 
=~ D> STAsssaz 
+2uIn nue 


nN 


RBSRS 


ae 
8&3 8 


Bare 
Glass (single) 
TA 





COEFFICIENT OF SOUND-ABSORBING MATERIALS 


Thickness, 
in Inches 


Felt, 100% Hair | 
Felt 0.75 Ib. ! 
Hair Felt, 0.87 Ib. I'l 
Hair Felt, on t-in. 
Fibre Bldg. Board 2 
Linoleum 
Masonite, Against 
Concrete 
——, Separated 
by Ix 2's 
Marble 
Nashkote 
Nashkote 


Coefficient per Sq. Ft 

at Given Freq. in C.P.S. 
512 1,024 4,096 
0.51 0.62 0.56 
0.58 


0.65 0.67 


0.71 
0.03 


Material 
Hair 
Hair 


0.79 


7/16 0.10 
0.23 


0.30 
0.31 


“aN at 
— ' 0.68 
Nashkote "A" 1 J 0.73 
Nashkote ‘ALS f 0.40 
Nashkote ‘'B" — 
Nashkote ‘B-322" 0.79 

Plaster, on Wood 
0.03 


ath 
Plaster on Metal 
Lath 


| 
|| 


Plaster on Tile 
Rock Wool, Covered 

with /2” Per. Pi'ster 
Rug. Axminster 
Sabine Plaster 
Sabinite 
Sanacoustic Tile 
Transite Acous. Tile 
Velour Draperies, 

18 oz., in Con- 

tact with Wall 
Velour Draperies, 

18 oz., Hung 

4 in. from Wall 
Ventilators 
Wood, Plain 
Wood, Varnished 
Wood Sheathing 
Water 


esssss 
NM@Onhww 
sSNUIN Ww oO 


ocoooco 
Wwwwo 
Viernan 


oO 
w 
o 


0.05 
0.10 0 
0.008 0.13 


Total Absorption, 
in Sabines 


0.2-0.5 
0.15 


0.081 0.11 
0.15 0.25 


Vy 


Individual Objects 
Adult Person 
Church Pews, per Seat 
Plain Wood Seats 
Seats, Upholstered 
Seat and Back 0. 
| 


75- 
Seat Cushions, per Seat 0 


2.0 
-2.0 
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AUDIO DISTORTION 


(Continued from page 534) 


yolved. Another interesting fact is that the 
average ear does not respond equally to all 
sounds in the audio range. As the volume 
of any sound is decreased the very highs 
and the very lows are tirst to disappear 
ving only the middle register. We are 
quick to determine whether a given 
sound is near or far and it is easily possible 
for a sound to be so deficient in high and 
low frequencies to seem “far-away” 
even though it is comparatively loud. 
The 


as 


newer frequency modulation dis- 
tortion effect might explain a somewhat 
debatable point in acoustics. For some 
time acoustics experts have been aware 
of the fact that the pitch and perhaps the 
quality of sounds vary somewhat with 
intensity. Frequency modulation distortion 
developed by the ear may be partially re- 
ponsible for this non-linearity effect. 

Another peculiar distortion effect which 
takes place in the aural system is known 
as “masking” and may be a form of the 
“Volume distortion” suggested by the writ- 
er. Masking is the apparent reduction of 
the intensity of one sound in the presence of 
another and stronger sound signal. In oth- 
er words, the presence of intense sound fre- 
quencies lowers the aural system's sensi- 
tivity to other lower-intensity sound fre- 
quencies. This may be considered a special 
transient case of the “conditioning” effect 
already discussed. 

The “bi-aural” effect concerns the fact 
that when listening through two ears we 
are enabled to judge distance and direction 
of sound. (This corresponds to our being 
able to determine distance through the use 
of two eyes by the automatic focussing ef- 
iect.) Because of this, a movie sound 
picture which projects all sound from a 
common source although the subjects are 
moving about may sound unnatural. A mul- 
ti-microphone pickup such as was used in 
“Fantasia” makes the sound effects much 
more realistic. 
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BETTER RADIO THROUGH SPARK SUPPRESSION 


OST-WAR America can look forward to 

vastly superior short-wave radio recep- 
tion if auto makers adopt the war-developed 
technique — “spark suppression” — which 
eliminates radio interference from the en- 
gines of mechanized weapons, according 
to Delmar G. Roos, vice-president in charge 
oi engineering for Willys-Overland Motors. 

The resultant improvement in the field 
of high-frequency broadcasting would be 
of sufficient magnitude to warrant enact- 
ment of legislation which would assure 
peacetime application of this radio develop- 
ment to all new automobiles. 

Such a legal requirement would bring 
about the “suppression” of all cars and 
trucks on the highway within a period of 
five to seven years and thus, by releasing 
a vast number of short-wave bands previ- 
ously denied the public, would clear the 


way for infinitely better radio reception. 

This technique has been in effective op 
eration for more than a year on tanks, 
“jeeps” and hali-tracks. Previously, it was 
difficult to transmit and pick up dispatches 
on certain short-wave bands, especially 
when these vehicles were traveling in con- 
voy or close battle formation, owing to 
the radio interference emanating from their 
electrical equipment. 





Guaranteed Rebuilt Radio 


VIBRATORS—$1.00 ea. 


Send old vibrator 1 
remittance 
or kind of vibrator 

also. Send your old vibrato 


BEST VIBRATOR CO., Box 5802-Z, Cleveland |, 0. 


For very 
and return 














UP-TO-DATE OF 
GOVERNMENT 
SHUT-DOWN 


APRIL, 


RADIO 


This Radio Circuit Manual has 
than any other publication of its kind. 


<Gnpnt 


The Set You Are 
Looking For Is Here! 


more listings 
Check 


for yourself on such makes as Lafayette, Emer- 


son, 
time 


If 
this 


Warner 
then 


Pilot, 
really 


Philco, 


means 


RCA, 


money 


Stewart 
to you 


completeness will save you many times the cost 
of the book. It is the greatest time-saver you 
can buy today. 


No fumbling around! 


No turning over to an- 


other page! The big roomy pages of the Radio 
Circuit Manual contain everything on a single 


page. 


You will see not only schematics, but 


quick reference IF spot, parts lists, dial string- 


ing, 
locations, 
push 


data, tube 
locations, 
notes, and 


diagrams, tuning range and 
voltage charts, trimmer 


button, set-ups, alignment 


procedures, record changer details, ete. 


Everything re 
tating toa 
model is on a 
single page. 
Mighty handy! 


700 fact-packed 
The ac- 
page size 
10 x 123% 
inches. 


pages. 
tual 
's 


l 


ee 
Use this simple coupon for ordering the 
1941 and 1942 Radio Circuit Manvals. 
RADCRAFT PUBLICATIONS, INC. 
25 West Broadway, New York 7, N. Y. 
Gentlemen: Rush to me mail, the 
MANUAL ordered below underst 
$10.00 each. 
fr] 1941 
) I enclose 
Kindly 


by return 


which are 


Edition 
remittance to 
c.0.D 


1942 Edition 


the amount of $ 
send 


required 


. Dist 
enclosed 
your 


No., if any State 
‘(If remittance 


order; register 


Seeacee ee eeaeeaseeees 


letter if you send cash) 


1944 


lilt teed tt | 
RADIO CIRCUIT 
a priced at 


I enclose my deposit remittance 


send in form of check or money 
I 


Tre TTErT eee eee eer TT | 


THE ONLY EDITED MANUAL PUBLISHED! 
The diagrams are perfect. Every one was 
checked and rechecked to make sure of it. 
The printing is clear and distinct. It’s a 
pleasure to use this manual. 

The index is another feature you'll like. At 
a glance you can tell whether a model 
the same as another. No hunting back and 
forth ... it’s right there. Big readable type 
numbers and model numbers help to spot 
quickly what you want. 

Special charts on tube and battery inter- 
changeability, lights, ohms law, color codes; 
also a special article on “The Methods of 
Substitution” by F. L. Sprayberry, to make 
your wartime service job easier 


1s 


If you like your service manual in handy 
form—so shaped that you can grab hold of 
it easily and store in small space... if you 
like a book that lies open flat so you don't 
constantly lose the place . then you 
will certainly appreciate the Radio Circuit 
Manual. 





LIMITED NUMBER OF 
1941 MANUALS LEFT 


MANU AT 


1941 RADIO 
rst eve ed 1 


we 


CRevit 


be serve t 

n't help at a 
The price of the 
ame as 1942 


only $10.00 each 


1941 edition is 
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CAREERS 
ENGINEERS 


at 


NATIONAL UNION RADIO 


CORPORATION 


You who join our research and 
engineering staff now to help us 
with the important war work we 
are doing will be embarking on a 
career. Our plans for the future offer 
unusual opportunities for able men. 
Our staff today forms a friendly 
capable team of scientists and 


engineers whose accomplishments | 


have brought national recognition. 
You'll enjoy working with them, 
growing with them. 


THESE ARE OPPORTUNITIES. 
We are adding to our staff engineers 
who specialize in 


ELECTRONIC TUBES 
PRODUCTION 
DEVELOPMENT 
MEASUREMENTS 
PHYSICS 
ELECTRICITY 
TRANSMITTING TUBES 


Our laboratories in Newark, N. J., 
offer ideal working conditions. We 
prefer that you have a degree in 
electrical engineering, physics, 
chemistry or mathematics—your 
experience, however, may be suffi- 
cient. 

Why don’t you find out whether 
there’s a place for you with our fine 
staff of specialists. Write and tell 
us about yourself or Phone HUm- 
boldt 2-5252, Ext. 72, for appoint- 
ment. 


* 


NATIONAL UNION RADIO 
CORPORATION 


50 Spring Street, Newark, 2, N. J: 
568 
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tunity. 


growing resistor line. 


Applicants will, 


OPPORTUNITIES 


WITH SPRAGUE 


Wanted for production and product development: 
JUNIOR ENGINEERS FOR QUALITY CONTROL 


For this work, we need four or five practical men who are qualified, not 
only to check up on capacitor and resistor production, but who can also 
pick up a soldering iron or other tool on occasion and show how things 
should be done. Technically-informed men with better-than-average radio 
service or similar practical experience should find this a worthwhile oppor- 


RESISTOR ENGINEER 


The man fo fill this position will need a good, practical working knowledge 
of resistance problems and a particular leaning toward the broad electrical 
field rather than radio alone. The work is interesting and has to deal with 
further development and expansion of the most unusual and most rapidly. 


WRITE AT ONCE if you feel that you can qualify for either of these 
positions. To the right men, Sprague offers interesting work, good 
living conditions and salaries in keeping with experience, plus 
worthwhile future opportunities made possible by planned post 
war developments of far-reaching importance. 


Dept. RC, Personnel Section 


SPRAGUE ELECTRIC CoO. 


(Formerly Sprague Specialties Co.) 
NORTH ADAMS, MASS. 


of course, be engaged only in strict com- 
pliance with regulations of the War Manpower Commission. 








We have interest- 
ing openings avail- 
able for experienced 
radio men genuinely 
interested in im- 
proving themselves 
in this field. 

Minimum requirements constitute am- 
ateur or servicing experience. Men with 
broader experience will assume more re- 
sponsible positions along the lines of elec- 
tronic research and development. 

These openings afford better than aver- 
age opportunities for really capable men 
anxious to become associated with a pro- 
gressive organization 
post-war prospects. 


which has sound 


Send a brief letter outlining your ex- 
perience, education, and salary desired. 
Early interviews for qualified applicants 
will be arranged in New York, Boston, 
or Salem. 


SYLVANIA ELECTRIC PRODUCTS, INC. 
Industrial Relations Department 


254 Essex St. 


SALEM MASS. 








ENGINEER 


For research and development work, we 
require a man who should have Physi- 
cist's training and preferably skill in 
Glass-Blowing. We are installing a new 
division, location New York, and the 
position should interest anyone who 
answers our specifications and is inter- 
ested in post-war opportunities. Apply to 


Box 611, c/o RADIO-CRAFT 


25 West Broadway, New York City, N. Y. 














RADIO WRITERS 


Resident in the New York Metropolitan 
area. For part or full-time work on 
established radio magazine. Capable of 
writing articles on assigned radio or 
electronic subjects, expand or digest 
technical data, press releases, etc., or to 
carry on research work under editorial! 
direction. Apply 


Box 67, Radio-Craft 
25 West Broadway, New York 7, N. Y. 
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as «6A WAR PRODUCTION JOB 


Wanted 
ENGINEERS 


Radio 

Chemical 

Electrical 

Electronic 

Mechanical 
Metallurgical 

Factory Planning 
Materials Handling 
Manufacturing Planning 


Yams, «TODAY MAKES WAY FOR 
ae A PEACE JOB TOMORROW 





ENGINEERS .... 


Are You Concerned With 9 
YOUR POST WAR FUTURE = 


The Federal Telephone & Radio Corporation, 
the manufacturing unit of the International 
Telephone & Telegraph Corporation with its 
multiple business activities extending to all 
parts of the civilized world, will accept appli- 
cations from experienced men for immediate 
employment with almost limitless post war 
possibilities. These positions should interest 
those with an eye to the future and whose 
interest lies in forging ahead with this inter- 
nationally known organization whose expan- 
sion plans for post war are of great magni- 
tude covering all types of radio & telephone 
communications. Advancement as rapid as abil- 
ity warrants. Majority of positions are lo- 
cated in the New York area! 


Look Ahead With Federal! 


If inconvenient to apply in person, write letter in full, detailing 
about yourself, education, experience, age, etc., to Personnel Manager. 


FEDERAL TELEPHONE & RADIO CORP. 
EAST NEWARK entral Avenue 


—WANTED 


Immediate openings now available for Draftsmen, Engineers 
and Salesmen ... familiar with radio equipment and 
electronics! 








We need the following personnel! Men 
with long experience or recent grad- 
uates considered. 


To be used in connection with the manu- 
facture of a wide variety of new and ad- 
vanced types cf communications equip- 
ment and special electronic products. 


@ ENGINEERS 
ELECTRONICS 
ELECTRICAL 
RADIO 
MECHANICAL 
CHEMICAL 
TRANSFORMER DESIGN 
SALES AND APPLICA- 

TION ENGINEERS 
PHYSICISTS 
DESIGNERS 
DRAFTSMEN 
TOOL DESIGNERS 
TECHNICAL WRITERS 


Apply for write), giving 
full qualifications, to: 


c. R. L. 
EMPLOYMENT DEPARTMENT 


Western Electric Co. 
100 CENTRAL AV., KEARNY, N. J. 


Applicants must comply with WMC regulations 




















MECHANICAL DESIGNER: 


Man having at least five years’ experience 
designing small parts made on punch presses, 
screw and die casting machines for large quantity 
production. If not now employed at highest skill 
in war production plant, write: 


P. R. MALLORY & CO., INC. 


Indianapolis 6, Indiana 





NEW JERSEY 




















$3.00 FOR YOUR IDEA 
RADIO-CRAFT, as you will have noticed, 


prints a number of radio cartoons, which 
we intend to keep on publishing every 
month indefinitely. We invite our readers 
to contribute to this feature by sending in 
their ideas of humorous radio ideas which 
can be used in cartoon form. It is not 
necessary that you draw a sketch, but you 
may do so if you so desire. 


RADIO-CRAFT will pay $3.00 for each 











An exceptional opportunity to con- 
nect with a large, progressive AAA-1 
Chicago corporation. Permanent em- 
ployment, security, under pleasant 
conditions for immediate and post- 
war advancement. 

Now is the time to plan ahead for 
a future by making the right connec- 
tion where your technical knowledge 


will be appreciated and rewarded 
With radio and electronics destined 
to occupy a leading place in the post- 
war future we offer an outstanding 
opportunity under our 
search planning 


liberal re- 


Our employees know of this adver- 
tisement. Your reply will be kept 
confidential 


Write fully, stating your experience in detail and 
your specialized abilities. Advise selary expected. 


Address BOX 610, co RADIO-CRAFT 


25 WEST BROADWAY, NEW YORK CITY, N. Y. 
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original idea submitted and accepted. 

We cannot return ideas to this depart- 
ment nor can we enter into correspondence 
in connection with them. Checks are pay- 
able on acceptance. 

Address all entries to RADIO CAR- 
TOONS, c/o RADIO-CRAFT, 25 West 
Broadway, New York 7, N. Y. 














Correction 


Two errors appeared in the schematic of the 
| 1-tube A.C.-D.C, set on pare 488 of the May issue 
| The 40-watt lamp should have been connected 
to the same side of the plug as the lead to the 
25A7 plate. The other side of the plug should have 
| been connected to the négative terminal of the 
circuit (negative ends of the 6 and & mfd. con- 
densers, filament terminal ar 
rotor). 

The 40-watt lamp was also erroneously shown 
as a 70-watter. This would burn out the tube, 
if used. 


| variable condenser 
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rFOR SALES 


HARD-TO-GET ITEMS 


All items are brand new, except where indicated. ALL 
are in PERFECT WORKING ORDER. In many cases, 
the parts alone total more than the price we are 
asking. Satisfaction guaranteed or your money back. 
ORDER FROM _THIS PAGE. Use our convenient coupon. 
Include t extra tt for parcel post 
charges, otherwise order is sent express collect. Any 
will be refunded. All C.0.D. shipments require 

No C.0.D. shiaments on orders for less 

if full ¢ ti order de- 

scount. Send money order, certified check, 

S. stamps. No C. O. D.’s to foreign coun- 











THE MAGIC ELECTRIC WELDER 


Here is one of the 
most compact, practi- 
cal welders we have 








siaminum, ete cop: 
bron: 


Complete with oon. 
t flame and 


Ments. (Really two welders in one). 
rods, aoe included. Just plug it in any sieciric gut: 
let. 110 volts AC or DC. For hobbyist or 


nal. 
NQ@ BOOM. This fine 
T IN ON THE ag ga oat to pete te 
Te SAF so 
fournte BET COMES COMPLETE—noth- 


\. . American Tel. & Toles. Co.; 
odak Co., * Bell Laboratories, BRAND 
NEw OU UTFITS Guaranteed for one y 
simple instructions with each set. 
ITEM NO. 
YOUR PRICE 


WESTERN ELECTRIC BREAST MIKE 


This is a fine light-weight air- 
craft carbon microphone. It weighs 
only 1 Ib 

ike comes with breastplate 

mounting and has 2-way swivel- 

ing adjustment so that it can be 

adjusted to any desired position. 
2 woven straps; 





goes around neck, the 
@round chest. Straps n 
snapped on and off quickly by an 
ingenious arrangement. 

T 


Siemounting breastplate, it can be 
si 8 desk mike 
omes complete with rot 
ome subber plus. Finished in sherardised 
ab 
ol APPRGND SEN MIKE.,.1Z, HAS, NEVER 
OW PRICE BEFORE. © 
— List PRICE $15.00. Shipping weight, 2 Ibs. 
SM NO. 152 
Youn PRICE 


POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 





IDEAL FOR EXPERIMENTERS—101 uses 


Sturdily constructed to precision 
standards, this self-starting shaded 
e A.C. induction motor is pow- 
a enough for a number of uses 
e@ of these pres Automatic Tim- 

* . 


irens, and other applica- 


Consumes about 15 watts of 
power and has a speed of 3,000 
r.o.m. When eared down, this 
sturdy unit will constantly oper- 
ate an 18-inch turntable loaded 

with 200 ibs. dead weight—THAT’S POWER! 
Dimensions 3” high by 2” wide by 144” deep: 
has 4 convenient eee oe shaft ts Va" long 
by 5 diameter, and ns tn self-aligning ot!- 
cycles. A. earings. Designed for 110-20 volts, 50-407 
y 


e . 
=M NO. 147 
Your PRICE 





LIMITED QUANTITIES! 
PROMPT SHIPMENTS! 


It’s Easy to order—Clip Coupon—Order from 
This Page—No Catalog Sent. 
(See Corresponding Ad. Page 572) 
MAIL TODAY—NOW! 
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HUDSON SPECIALTIES CO. 
40 West Broadway, Dept. RC-6-44, New York 7. N. Y. 
I have circled below the number of the items I'm 
ordering. My full semaine of $ 
clude shipping charge enclosed. (NO €.0.D. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 


OR my deposit of $ is enclosed (20° 
required), ship order C.0.D. for balance. NO C.O.D. 
ORDER FOR LESS THAN $5.00. (New U. S. stamps, 
check or money order accepted.) 


Circle Item No. wanted 147 


4 
ad k, 6 or money order; 
Tegister letter if you send cash or stamps 1 


Seeeeceeeeesseeseceasaasad 


remittance by chec 


ee eee 
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~-TECHNOTES 


....A.C.-D.C. BATTERY MODELS 
Ripple modulation is a common trouble 


| in many makes of this type of set. 


It may be cured in most cases by replac- 
ing the condenser connected from the cir- 
cuit ground to the chassis. 

W. A. RIgEvELeEy, 
Vancouver, B.C. 


.... REPLACING 117P7 
When a 117P7 is needed and unobtainable 
I find that a 117L7 works very well by mak- 
ing the following changes on the socket : 
Change all wires on pin 8 to pin 1; 
change wires on pin 6 to pin 8, and strap 
pins 6 and 7 together. 
H. G. SHEPARD, 
Colorado Springs, Colo. 


|+ +++ A.C..D.C. BATTERY PORTABLES 


Complaint: Inoperative or weak recep- 
tion on D.C. operation. 

This is sometimes due to the fact that 
on D.C. the voltage of the rectified current 
is only 110, while it is much higher on 
A.C., so that the filament voltages are low 
on D.C, This may be cured by connecting 


|a parallel resistance to bring up the voltage 


to the required 1.4. This resistance should 
be parallelled with the filament resistance 
only, so as not to include the filaments 
themselves. 


The following formula may be used 
1 1 1 


R A R r Ro 


where Ra is the resistance required, Rr 


| the total resistance, and Ro the original. 


Experiment with various values may also 


| determine the correct value. 


On Emerson receivers, the filament volt- 
age is obtained — the output tube cath- 


ode. In such a case, the filter choke may 


be shorted nite the grid return of the 


| output tube changed from ground to one of 
| the D.C. tube filament leads. The grid will 
| then be at a more positive potential, so that 


its current and therefore its output voltage 
will increase the D.C. filament voltages. 


| Convenient A.C.-D.C. switches may be used 


to change from A.C. to D.C., 
proper operation on both. 

: P. orn 

' Haven, Conn, 


insuring 


|... . LOOSE TUBE BASES 


When a tube otherwise good develops a 
loose base, I find the following procedure 


| an excellent one. 


Set the tube into its proper position and 
pour a little common nail polish remover 
around the glass where it enters the tube 
base. Let it seep through and dry and in a 
very short time the tube is set solidly into 
its base again. 

When the control grid cap of a glass 
tube becomes loose, flow a little transparent 
liquid solder or Duco Household Cement 
around the base of the cap and over the 
glass. This also causes the cap to become 
fixed in place. 

James H. BE tt, 
Suitland, Md, 


(Servicemen will probably find ordinary 
lacquer thinner as effective as and far 
cheaper than nail polish remover.—Editor) 





. « « « LOCATING NOISY TUBE 

It has been my experience that it is qui 
difficult to accurately locate a noisy tube 
that it can be replaced. 

Simply tapping each tube will not isolat 
the faulty one since some tubes are vei 
sensitive to the slightest vibration set uj 
in the chassis by tapping other tubes; ther 
by making the search very confusing, 

A suggested system is to place the entire 
chassis on something solid (such as a con- 
crete floor) and bear down heavily with 
one hand and tap each tube with equal 
force with the other hand. When you think 
you have isolated the tube, a final check is 
made by taking out the suspected tube and 
running leads from the socket to the tube 
If now tapping the chassis does not produce 
a noise in the speaker and tapping the ex- 
tended tube does; then you have definitely 
located the tube to be replaced. 

Prec. Joe GIANNELLI, 
Langley Field, Va. 


. . - . AUTO RADIO-ANTENNA 
I experienced a queer noise that was very 
puzzling for a while, in a car radio. 
Severe static was apparent with speeds 
in excess of 20 m.p.h. On examination, [ 
found that the small bead on the tip of the 
whip antenna was missing. By replacing the 
bead the noise was eliminated. 
V. M. DeERoo, 
National City, Calif. 


. . . . SUBSTITUTE FOR 6K5 

A set requiring a 6K5 tube can be sub- 
stituted by a 6F5 in some cases by chang 
ing the plate lead (from terminal No. 3 
to terminal No. 4). An even better substi 
tute is a 607, which is identical but with 
diodes. Don’t use the idle prongs. 

An oscillator which seems to be off tre- 
quency may be due to a badly off frequency 
IF channel. A good procedure is to start 
aligning the second IF, then the first, with 
the oscillator inoperative. Finally, the oscil- 
lator is aligned. Use an accurate signal 
generator tuned to the specified IF fre- 
quency. 

F. W. Fee, 
Pleasantvil'e, Towa 


...+ GRUNOW IIG 
When the 6H6 detector goes “haywire” 
and there are no other 6H6’s to be had, try 
using a 6.3-volt triode in the socket. No 
changes need be made. The grid and plate 
terminals of the triode are the same as the 
plate terminals of the 6H6 (3 and 5). 
This will of course work on any set with 
a similar hookup (see sketch). 
Leroy W. JoHNE, 
Sheboygan, Wis 


_6H6 
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ELECTRONICS AND LABOR 


eloped during this war 

would fill a good-sized book. All 
will make for more work and more 

ployment. I might set up the axiom: 

THE LABOR-S.VING MACHINE 
IS GIVEN A CHANCE, WITHOUT 
HUMAN INTERFERENCE, IT WILL 

OW LIKE A HEALTHY TREE, 

DING NEIV BRANCHES TO THE 

D ONES AS IT PROGRESSES. 

One thing is certain—the clectronic robot 

vith us and is here to stay. Moreover, 
t does not make any mistakes and is not 
ffected by absenteeism. It can work day 
nd night, seven days a week, practically 
attended, In industries such as plastics, 
retal stamping and many others, the elec- 
tronic robot can perform the work of thou- 
ands of employees with from twenty to 
ten per cent the former human employees. 
These employees are there only to watch 
hat the machines run with perfection. Raw 
material still has to be handled by human 
hands - a certain degree, although this task 
is made lighter every year as well. There 
must also be human supe rvision at the end 
cf the line when imperfect parts or articles 
e thrown off the production line by the 
r bot. There must also be certain human 
supervision on packing when the end prod- 
uct finally leaves the plant by truck or by 
railroad car. 

Of particular interest are the attendants 

these machines who must not only be 
high-class mechanics—they must also be 
good radio and electronic men, so that if 

anything goes wrong, the electronic robot 
can be put into work again. The failure 
of one sub-robot on the assembly line may 
stop the entire production and waste valu- 
able minutes or hours. Such men, there- 
fore, must be highly trained and will be 
well paid for their work. 

I say in all sincerity that there is hardly 
any industry in which the electronic robot 
will not make its appearance hefore long, 
and it probably will revolutionize the en- 
tire plant to boot. 

The robots do not only 
dustry—yes, they even invade our offices. 
Just as an example, I will only quote a 
single instance of what is even now being 
done. 


that a complete 


ti log 


reach into in- 


We have an automatic robot, known as 
the Hooven typewriter. One concern in 
New York has 160 of these machines. They 
actually ftypewrite the letters which 
at present duplicate letters. They 
neither mimeographed nor printed. 
typewriters use a roll similar to 
used on a piano-player, and the 


are 
are 
The 
that 
machine 


WARTIME TRANSCEIVER 


t as later placed on top of a Coca-Cola 
machine in the school’s underground tunnel, 
about one block away and a QSO com 
pleted. Afterward they were used in a four- 
cornered conversation with the sets about 
blocks away from each other. 


Parts List 
CONDENSERS 


C-1—2 Plate Midget Variable 
C-2—.00005 mfd. Fixed Mica 

C. 001 mfd. Fixed Mica 

Cc 01 mfd. Fixed Mica 400 volt 
C-5—10 mfd. 25 volt electrolytic 
C- 1 mfd. 400 volt paper 

C-7—.1 mfd. 400 volt paper 
RADIO-CRAFT JUNE, 


for 


actually types each 
typist wouk! 
takes in such letters 
the addresses are hand- 
but this is not necessary because we 
easily imagine a hopper attached to 
typewriter which contains the name 
cils. Then underneath the hopper 
readily have a simple clec 


as a i 
‘resent - 
lled by operators, 
can 
the 
sten- 
we could 
ronic device which 
scans every stencil by means of a photo- 
electric tube, in consequence of which the 
name and address could be typed in by this 
robot. As the letter is finished, it stacks 
automatically. Near the top of the stack 
there is a pen filled with ink which is guid- 
ed automatically writing the signature. This 
again is done by electronic means and it has 
already been accomplished. The signature 
is rapidly affixed with instant drying ink, 
and when the letters are finished, they are 
completely signed. Now they go to an auto- 
matic folding and inserting machine which 
also seals the envelope and cither affixes 
a stamp on it, if this is desired, or other- 
wise feeds the sealed envelopes through a 
postal meter which imprints the stamp 
indicia on the envelope. The latter are 
then neatly packed into lots of 100, count- 
ed automatically by another robot, then 
are placed on trucks by human hands and 
dispatched. 


The res ader Ww ill Sé “W ell and good, but 
all these letters are ye the same—for 
circular purposes—but suppose each  let- 
ter is different? Won't that be impossible 2" 

The answer is “no.” There have heen 
granted many patents on Voice Controlled 
Typewriters, and while so far none that 
can be sold to executives have been produced 
commercially, the time is drawing near 
when it will he possible to talk into a ma- 
chine which looks like a dictograph, where- 
by the human voice automatically tran- 
scribes the vocal sounds into typewritten 
letters, the machine doing the rest. Such 
machines will positively be in operation in 
the postwar period. 


This brings us back to the starting point 
regarding the labor question. Would not 
such a Voice-Operated Typewriter throw 
all stenographers out of work? The an- 
swer to this one might better be character- 
ized as a foolish question. Secretaries and 
stenographers do a good deal of other work 
besides operating typewriters. Where ac- 
tual thinking and pli inning is concerned, 
there is not now and there never will he a 
robot. For that reason, no matter how man) 
voice-controlled typewriters there are in the 
post-war period there will be many more 
secretaries and stenographers and typists 
than ever before. 


(Continued from page 543) 


RESISTORS 

R-1—5 Megohms Fixed 
R-2—5000 ohm Fixed 
R-3—50,000 ohm Variable 
R-4—250.000 ohm Fixed 
R-5—500,000 ohm Fixed 
R-6—400 ohm Fixed 


MISCELLANEOUS 


1—6J5 and 1—6V6 tube 

T-1—3 to 1 audio transformer with 75 turns over 
primary of No. 36 enamel 

T-2—7 to 30 Henry Choke 

L-1—4 turns No. 14 bare enamel 1}, 

2—D.P.D.T. Toggle Switches 

Chassis, Phone plug and tips, 114 
Choke, Nuts and Bolts, and 
Ant. Cond. 


inch diam. 


volt batt., R.F. 
2-Plate Trimmer 


1944 





wich EFFICIENCY 
wits in 
Sound National 
Detense 
that is why 
NATIONAL DE- 
FENSE SOUND 
SYSTEMS 
are equipped with 
University Reflex 


IGH POWE 
LOUDSPEAKERS 
UNIVERSITY LABS. 


225 VARICK ST. W.Y.C 











CANNON BALL 


is a good Headset 
guaranteed to satisfy 
you. For sensitivity, 
clarity of tone, de- 
pendable performance, 
use a Cannon-Ball 

Guicatiiuatiy Headset. Folder R-6 

Heavy Butt ae. illustrates complete 
line. Write 


£ 
greatly in- 
their effi- 


c. F. CANNON COMPANY 
SPRINGWATER, N. Y. 


Headset Headguarters 








TECHNICAL 
BULLETINS 











D-11 ees | 





$ 
| g postpald the following Technical Bulletins: 





Technical bulletins give reliable information in 
easy-to-follow form, and save valuable time other- 
wise spent in laborious reading of numerous 
books. Every subject is treated briefly and con- 
cisely yet completely. No complicated mathe- 
matics, chemistry, electricity, or theory. Each 
bulletin is written in simple language. 


Each Bulletin consists of a set of large sheets, 
assembled in one packet, size 9x 14/2"; weight 
“%q Ib. Numerous tiustrations, diagrams, charts to 
supplement text. 


PRICE $1.00 EACH POSTPAID 
ORDER BY NUMBER “gj 


AND BUILDING 
ORMERS 
D-112—DESIGNING ELECTRO-MAGNETS 
D-113—HOW TO DESIGN SOLENOIDS AND 
PLUNGER MAGNETS 

D-101—USING NICHROME RESISTANCE WIRE 
D-106—REWINDING ELECTRIC MOTORS 
D-144—ALTERNATING CURRENT CON- 
TROLLED WITH EASILY MADE CHOKE 
COILS 
AND 
ELAY 


TRANS- 


D-148—DESIGNING USING ELECTRIC 
8 


D-127—SMALL ELECTRIC LIGHT PLANTS 


D-134—ELECTRICAL EXPERIMENTS WITH 
SIMPLE MATERIALS 


D-131—MODEL MAKERS & INVENTORS 
GUIDE TO REMOTE-CONTROL SWITCHING 
D-137—ELECTRICAL METERS EASILY BUILT 
D-136—SMALL A.C. ARC WELDER CON- 
STRUCTION AND USE 


Send Stamps, Cach or Money Order 


TECHNIFAX 


1917 S. STATE ST RC-6-44 CHICAGO 16, ILL. 


Petes wee ew ew ee eB eB ee eee ee ee ee 


a DEPT. RC-6 
: TECHNIFAX 


1917 So. State, Chicago, 16, III. 


; Enelosed find for whieh please send me 


' 
‘ 
' 
' 
; Gtreet and Number 
' 
' 


City and Gtate ... 
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rFOR SALES 


HARD-TO-GET ITEMS 


All items are brand new, except where indleated. ALL 
PERFECT WORKING ORDER. In my cases, 
parts alone total more than the price we are 
at pone guaranteed or your money back. 
M THIS PA 


+ shipments on orders for less 
© de- 
duct 2% Foteunt. "aoen money weer certified check, 
or new U. S. stamps. No C. O. s to foreign coun- 
tries. 








ULTRA maaner 


LIFTS MORE HAN 20 TIMES 
its ‘OWN WEIGHT 

LITTLE GIANT oa 
Lifts 5 Ibs. easily. Weigh . 
Made of ALNICO new high- Marnetic 

steel. Complete with keeper. Wo 
most powerful magnet ever pate ty 
The experimenter and hobbyist will 
find hundreds of excellent uses for 
this a quality Bate magnet 
peseure 134” 1%” Ship. Wt. 


item “No. 159 
YOUR PRICE 


“GENUINE MICROPHONE TRA TRANSMITTERS | 


ular **tele- 

qnens transmitters** of 

th used on wall 

telephones. Taken from a 

elephone supply 

company’s overstock, these 
fine mikes o 


in call systems and intercommunics i 
telephone receivers (radio headphones will do 
may be made into short-line telephone circuits, 
as house-to-house or rm-to-farm ‘phone lines 
can use them to talk through your own radio, or 4 
concealed dictaphone pick-up units for listening te 
conversations in a distant room or building. The tele- 
phone mechanic will find them useful replacements 
on battery-operated rural telephone lines 

THESE ARE NEW, GENUINE TRANSMITTERS, 
MADE BY KELLOGG, WESTERN ELECTRIC AND 
STROMBERG-CARLSON. excellent in appearance and 
operation. A remarkable value, and one seldom of- 
fered in these times. Shp. Wt. 1 Ib 
ITEM NO. 16 
YOUR PRICE 


AMAZING BLACK LIGHT!! 
Powerful 250-Watt Uitra-Violet Source 

e best and most practical 

source of ultra-violet light for 

general experimental and enter- 

tainment use es all fluores- 

cent substances brilliantly lumi- 

nescent. No n 

e 





standard 

lamp socket. ith special 

filter glass R__R.. ‘ouly ultra- 

violet rays to come through. 

opalescent 

of ma- 

for bee ae’ par- 

ies, plays, etc to obtain 

unique lighting efrects Ib 

only. Shp. Wt. 1 Ib. 

ITEM NO. 87 
YOUR PRICE 


WATTHOUR METER 


Completely overhauled and 
ready for immediate ~—: 
re A.C. 

Servicemen use 

shops to che 
current consumption of = 

fae ple od irons, etc. ee 
sts down. If dismantied, 
the parts alone 1 
bring the price. The elab- 








n heavy metal case. 
th, 614" wide, 5” deep. Westinehouse, E. 
° ve or other available make. 

Ds 
ITEM NO. ‘33 
YOUR PRICE 


LIMITED QUANTITIES! 
PROMPT SHIPMENTS! 


It's Easy to order—Clip Coupon—Order from 
his Page—No Catalog Sent. 
MAIL TODAY—NOW! 
(See Corresponding Ad Page 570) 











Pees 
HUDSON SPECIALTIES CO. 

40 West Broadway, Dept. RC-6-44, New York 7, N. Y. 
I have es below the numbers of the items r m 
ordering a gage of § 

clude cauippinar enclosed (NO 
ORDERS UNLESS “ACCOMPANIED WITH A DePosiT.) 
OR my Govosit of $ is enclosed (20° 
required). ship order C.O.D. for balance. NO ¢.0.0. 
ORDER FOR LESS THAN $5.00. (New U. S. stamps, 
check or money order accepted.) 


Circle Item No. wanted: 33 87 iss 160 


Please Print Clearly 


Send remittance by check, stamps or money order; 1 
register letter if you send cash or stamps. 


Fe 8 OS a Oe ee 
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The Mail Bag 





“UNDER SIXTEENS” CAN HELP TOO! 


Dear Editor: 

I wish to extend my heartiest agreement 
with Bob Taylor, whose letter in the Feb- 
ruary issue of Kadio-Craft bewails the fact 
that many communities are passing over 
high-school age people when they seek 
radio personnel. I am sixteen myself, have 
had experience in radio as a hobby (thanks 
to Radio-Craft), and realize what a handi- 
cap youth can be for anyone who is inter- 
ested in getting into radio activities. 

Our WERS system in Needham 
(WKYG) is completely operated by high- 


school students. As far as I can see, 
organization has performed satisfactori! 
we have operated in every air raid 
since the license was issued. 


I would like to recommend that be 
barring anyone for age alone, Civilian | 
fense agencies test his aptitude and experi 
ence in radio and see if he wouldn't b 
better operator than some third cl 
permittee. 


Linpsay RUSSELL, 
Needham, Mass. 


ALSO AGREES WITH BOB TAYLOR 


Dear Editor: 

I agree with Bob Taylor, whose letter 
appeared in the February issue. The Radio 
Defense Courses require two years of al 
gebra and science; therefore we have the 
situation that students who have no knowl- 
edge of radio can qualify, but the skilled 
radioman who does not meet these require- 


ments or is in the 10th grade is barred. 
Many of the teachers in these courses 
know little more than some of their stu- 
dents, and in some instances less; they just 
keep one chapter ahead. The result is that 
some who graduate don’t know OHMS. 
Epwin Bonr, 
Chattanooga, Tenn. 


SEES BAD EFFECTS OF LICENSING 


Dear Editor: 

I read the letters of P. T. Adams and 
F. W. Fee with some alarm. The plan these 
gentlemen advocate is likely to be a body 
blow to another type of radioman who far 
outnumber the “screwdriver mechanic.” I 
reier to those people who are learning radio 
the hard way—studying everything they 
can get hold of in their spare time and 
building their own equipment. 

og | a plan might have damaging re- 
sults. A “dyed-in-the-wool” experimenter is 
a my man to keep down, and faced with 
the impossibility of getting good parts or 
having to pay retail prices (which are 


plenty high) for them, might well go into 
the already overcrowded repair business. 
Some of them, including me, would be 
forced to increase their income by actually 
repairing what radios they could in their 
spare time. 

What I think would be a better scheme 
would be to get a higher minimum on 
wholesale orders, say fifteen or twenty 
dollars. Such a limit wouldn't bother the 
serious experimenter but “Mr. Screw- 
driver” probably wouldn’t use that many 
parts in a lifetime. 

Joserpu C. Cook, 
Modesto, Calif. 


WOULD YOU LIKE TO SEE THESE, TOO? 


Dear Editor: 

We have heen reading your magazine for 
two years and think it is the best going. 

Please don’t forget articles on construc- 
tion and theory, especially public address. 
Not quite so much on electronics. After all, 
the magazine is called Radio-Craft and 
Popular Electronics, not Popular Electron- 
ics and Radio-Craft. Here are some sub- 
jects we would especially like to see dealt 
with: 

The loading of various types of micro- 
phones, mike-to-line transformers, etc. 

How to plot frequency curves of ampli- 
fiers. 

How to construct and calibrate an oscil- 


lator suitable for checking response curves. 

How to hook up a meter to monitor an 
amplifier without having long leads in criti- 
cal circuits. 

Permanent magnet driver units. 

What is the object of those new covers 
you've been toying with? We feel they are 
too flashy and faddy for a magazine of this 
description. 

The best articles in our opinion are th 
of Ted Powell, Mr. Moody and Mr. Shur 
man. Best section is the Radio-Electt 
Circuits, 

Joun ScRIMGEOUR, 
Howarp Goett, 
Calgary, Canada 


WANTS DOPE ON ELECTRICAL REPAIRS 


Dear Editor: 

May I make a suggestion? Now-a-days 
radio men are sometimes called upon to do 
other things than service radios. Electrical 
appliances and motors, for example. 

Why not set up a small department deal- 
ing with the making of “growlers” for test- 
ing motors; checking small A.C.-D.C. 
motors with radio instruments; discussion 
of the reasons for heating of fields and 


RADIO-CRAFT for 


armatures; why commutators need unde 
cutting and the best method of doing it 


I am sure that others would be interested 
in this. I went to a lot of trouble digging 
out the information, and anything that 
would make it easier would surely be 2p- 
preciated by many readers. 


James W. WopjJIck, 
Pittston, Penna. 
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RADIO DEFENSIVE REFLECTOR 


narrowing down the margin of immunity 
provided by darkness,” I wrote in a na- 
tional magazine back in August, 1942, 
“Once again science is winning out over 
nature, in effect turning night into day.’ 

(Those interested in electronic gun di- 
rectors are referred to the article, “NEW 
ELECTRONIC GUN DIRECTOR,” in 
Rapio-CraFt for February, 1944.) 

Warfare is a game of chess, because no 
sooner has an important war machine been 
checkmated, than a new game is started and 
counter measures against present counter 
measures are devised. 

When the cannon was first mounted on 
wooden fighting ships, it was found that 
whole armadas could be wiped out by the 
heavy gunfire. This brought out the iron- 
clad vessel from which the present-day 
hattleship evolved. Then it became a race 
for bigger and bigger ships, heavier ar- 
mor and heavier and still larger guns. 

The situation has a close parallel in aerial 
warfare. While the electronic gun director 
seems to be the final answer to the bomber, 
it won’t remain long that way. Counter 
measures already have been tried out to 
nullify the gun director and other electronic 
ranging devices. 

The April issue of Rapto-Crart reported 
the tinfoil “Flutterers” which are used both 
by the R.A.F. and the Nazis to confound 
and mislead Radar operators. These pieces 
of tinfoil coated paper, dropped by Nazi 
planes over England late last February, are 
intended to mislead the electronic ranging 
devices by deflecting their radio waves, 
which strike against the tinfoil and there- 
fore give wrong bearings to the ground 
operators. These flutterers are obviously 
only a makeshift device, and if used con- 
tinuously, will no longer fool the ground 
ranging operators. 

A novel and more effective device is 
illustrated in these pages, and if adopted, 
it is certain that it will save the lives of 
many of our bomber crews. Instead of using 
a flutterer type of deflector, it is suggested 
that a number of fighter planes, that 
cort our bombers, tow light cord or rope 
netting, interwoven with wire, as shown in 
our illustrations and on our cover. 

As is well known, radio waves do not 
need to strike a solid metal surface to be 
reflected. Any wire netting, no matter hox 
light, will act as if it were @ solid sheet of 
metal. 


es- 


The idea in the present scheme is simply 


a plurality of these cord-wire nets, each 
of which has nearly as large a surface 
as a bomber. If these nets are towed any- 
where from 300 to 1000 feet or more below 
: ie bombers, the enemy range finder radio- 

aves will hit these nets—BUT NOT THE 
BROMBERS—and reflect the waves, as 
shown in illustration 1. Normally, the 
waves would follow the path of the solid 
line A of the range finding instruments, 
while in this case, the plurality of nets 
will be hit by the waves and rebound in 
the direction of the dotted lines B. This 
gives a wrong range and the anti-aircraft 
shells will now burst at a much lower 
level than the bombers are flying. 


It is of importance here to note that this 
scheme is only to be used when the bomb- 
ers are nearing, and over the target, be- 

use it is in this position that they are 

most vulnerable. As is well Known, once 
bomber starts over its bomb-run, it can 
longer Weave sideways or dip up and 
own in order to evade anti-aircraft fire. 
he bomber must make a straight run 


RADIO-CRAFT JUNE, 


for 
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from which it cannot deviate, and it is 
this that makes for its dangerous vulnera- 
bility. 

The modus operandi of the inverted 
radio umbrella therefore would be that for 
a short few miles, before the target is 
reached, the fighters by means of a simple 
mechanical device unroll their Radio Re- 
flector netting, which when caught by the 
wind will stretch out taut as shown in 
the illustrations. At the far end oi the 
netting there are two “wind socks.” These 
catch the wind and keep the net floating 
at an even level. 

It is true that such a net impedes the 
progress of the fighters somewhat, but this 
is of no great importance because after 
the fighters have passed over the target, 
the netting is hauled in quickly and there- 
fore no longer impedes the progress and 
speed of the fighters. The nets being cheap, 
can also be cut off and abandoned, if de- 
sired 


Incidentally, the idea of towing aerial 
nets of this type is not new. Netting bear- 
ing advertising signs was flown success 
fully before the war at a number of beach 
resorts—principally at Atlantic City. The 
towed signs at Atlantic City had the fol- 
lowing characteristics and measurements. 

“The net-carrying banners were made oi 
heavy muslin, strung on ropes with light, 
metal stays. Letters ranged from five to 
seven feet in height, about three feet wide, 
with a space of about three feet between 
letters. Capacity load was about 33 to 35 
letters. The banner was 150 feet in length 
and weighed about 100 pounds. A spread- 
er at the front end and hack end kept 
the banner erect in the air, and a wind sock 


on the rear end kept it flying flat, once out | 


in the air. A special release arrangement 
on a short cable enabled the pilot to drop 
the banner over the airport before he 
landed. 

“The Atlantic City method of picking up 
the banner was to rev the motor to its 
highest pitch, attach the rolled up banner 
to the cable on the ground and then take 
off at as high a speed as possible.’’* 

These particular aerial signs, because 
they carried special metallic letters, offered 
a great deal of wind resistance, which is not 
the case with the Radio Defensive Reflect- 
ors; therefore wind resistance will not be so 
great. As a matter of fact, the radio net 
reflectors when perfected, probably will not 
weigh more than 75 to 100 pounds, or even 
less. 
the new ‘nylon cords interwoven with soft 
aluminum or magnesium wire. 

If hit by anti-aircraft fire, they will of 
course be damaged or destroyed, but no one 
gets hurt in the process. A direct hit on 
one of the nets is shown graphically on our 
cover. All that the fighter plane has to do 
in that case is to haul in the remainder of 
the net, or cut it off. By that time, its 
mission will probably be completed anyway. 

It should also be noted that the fighters 
which tow their radio deflector nets cannot 
fly directly under the bombers after the 
bombs are launched. 

BUT IT SHOULD BE NOTED THAT 
BEFORE THE BOMBS ARE RE- 
LEASED, THE FIGHTERS WITH 
THEIR NETS MAY FLY DIRECTLY 
UNDERNEATH THE BOMBERS. To 


*The above information was supplied by Mall 
Dodson, Director, Press Bureau, City of Atlantic 
City, N. J 
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YES... 


YOU CAN .GET 
HARD - TO - FIND 
RADIO PARTS FROM 


LEO- 


IT’S NOT LUCK... 


. . it's because my many years of ex- 
perience have given me valuable con- 
tacts, but I've been able to find parts 
and other equipment for you fellows. 
Many items just aren't “available” 
where, but I've got "em for you. Same 
low prices and square deal you've al- 
ways had from 
me, too. WRITE ({ 

TODAY FOR) 
FREE FLYER that | \ 
lists hard-to-get 
items. Stock won't 
last long, so get 
your share. 


Free! 


While you're writing, 
special gift. 
time zones, 








else- 


| Wholesale 


GIANT WALL-SIZE 
RADIO REFERENCE MAP 


ask me to include my 
It’s a brand new reference map with 
all standard broadcast 
stations, 


amateur zones, 
short-wave 
works and loads 


stations, four major net- 
of other valuable information. 
Printed in colors. Easily worth a couple of dollars, 
but I'll send it to you free! Send 15 cents to 


help with packing and mailing. 


HALLICRAFTERS 


I've always been one of the biggest 
distributors of Hallicrafter equipment. 
Now I'm looking for used Hallicrafter 
sets, and will pay highest cash price. I'll 
buy other makes equipment, too. Tell me 
what you have—I'll quote top price. 


WRITE TODAY 


LEO-W9GFQ 


Wholesale Radio Laboratories 


742 W. BROADWAY, COUNCIL BLUFFS, IOWA 


For Putiding Useful 
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. tools, wood- 
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make every step simple as A BC. A real “"How-To-Do-lt” 


magazine. 
Six Months’ Trial $1.00 
Sen4 $1.00 today for trial six months’ 
Money Rack If Not Delighted 


POPULAR HOMECRAFT 


837 Palmolive Building Chicago, ti! 


Trial 6 Months °12° 
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NOW—A REALLY HIGH-POWERED— 
Radio Engineering | 











The Library comprises a selection 
of books culled from leading Mc- 
Graw-Hill publications in the ra- 
dio field. 








@ especially selected by radio specialists of Me- 
Graw-Hill publications 

@ to give most complete, dependable coverage of 
facts needed by all whose fields are grounded on 
radio fundamentals 

@ available at a special price and terms 


nate , : | 
HESE books cover circuit phenomena, tube the- 


ory, networks, measurements, and other sub- 
jects—-give specialized treatments of all fields of 


practical design and application. They are books | 


of recognized position in the literature—books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 


penning tenner aprngercinntonaearnd 
» Eastman’ s PURSABENTALS OF VACUUM TUBES 


pitt ERING 
5. Henney’s RADIO ENGINEERING HANDBOOK 


10 days’ examination. Easy terms. Snestet price under 
ely. Add these 
ivy “small monthly 
installments, while “you use 
10 DAYS’ FREE EXAMINATION—SEND COUPON 
SS ee SB SS SSS SSS SSS eZee See eee 


McGraw-Hill Book Co., 330 W. 42nd St, New York 18 

Send me Radio Engineering Library, 5 veils. for 10 
days’ examination on approval. In 10 day will send 
$3.00, plus few cents postage, and $3.00 monthiy till 
$24.00 is paid, or return books postpaid. (We pay post- 
age on orders accompanied by remittance of first in- 
stallment.) 
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MAKE YOUR OWN TALKIES 
this new EASY way! 


Own a FILMGRAPH, the mod- 
ern miracle in sound. It records 
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be amazed at the simplicity of CONFERENCE 
this device. No technical skill RECORDERS 

or knowledge needed to operate. 
Constant, automatic speed. Com- 
pletely portable. We now have a few special demon- 
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sale price. Write at once for prices and circular. 


MILES REPRODUCER CO., INC. Dept. R-C 
812 Broadway, New York 3, N. Y 
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put it another way, while the bombers are 
raking their dangerous bomb-runs, the nets 
may fly directly underneath the bombers. At 
a special signal trom the bombardier—at the 
last possible moment—the fighters can then 
sharply veer to the right or to the left so 
that the released bombs do not strike the 
nets. At that instant, their mission is finished 
and now the bombers can deviate from 
their course again and the fighter nets are 
no longer needed. 

Now the nets are hauled in (or set adrift) 
for the fighters’ run to the home base. 

It will be said that this scheme is imprace 
tical when enemy fighters are in the vicinity 
who could signal to the ground ranging 
crews and give an accurate indication at 
what level the bombers are flying. The an- 
swer to this is that it is most difficult from 
the air to judge accurately whether the nets 
are being towed at 500 feet or 1000 feet be- 
low the bombers, and it will therefore be dif- 
ficult for the gun ranging crew to change 
their anti-aircraft shell bursts to the exact 
level at which the bombers are flying. Any- 
way, by that time the short bomb-run will 
be completed. 
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7.295 YSO SAN a SS ee 


7.31 2ROI? ROME. | ITALY. 

7.32 GRJ LONDON, ENGLAND. 

7.38 XECR —., CITY, MEXICO; heard at 

7.435 FG8AH POINTE * PITRE, Sucon.cure, 
heard at 8:30 and 9:30 p 

7.565 WKLJ a oy cary: “Es ropean beam, 


15 

7.565 KWY SAN FRANCISCO, CALIF.; 8:30 to 
os = nn daily, ‘Sundays, 9:30 to 

7.575 WLWO CINCINNATI, OHIO; European 
beam, 12:15 to 4 am. 

7.575 WRUA BOSTON, MASS.; North African 
beam 4:45 to 6 pm; 6:15 to 7:15 
pm; 7:30 to 11:45 pr 

7.805 WRUL BOSTON, MASS.: North African 

2:15 to 5:45 am 

7.820 WOOW NEW YORK CITY: Eur opean beam, 
5:15 pm to 3:30 am. 

7.86 CAIRO, EGYPT; !ate afternoons. 

7.950 ALICANTE, SPAIN; of at 6 pm 


8.000 ~ EF RADIO IN ALGIERS"; 
8.000 ATHENS, "GREECE: heard 3 to & 
8.030 peiRUT LEBANON (SYRIA); | to 
8.035 RABAT. AT, MOROCCO; heard Sunday 


8.04 HAVANA, CUBA 

8.220 DAKAR, SENEGAL (French West 
Af rica): of at 5:00 p 

8.484 KWEIYANG, CHINA; 7:30 am to 

8.500 TOKYO, “JAPAN: early mornings. 

8.634 CAMAGUEY, CUBA; 5 to 6 om: 


irrequiar 
8.70 HAVANA, CUBA; 5:30 am to | am. 
8.83 HAVANA, CUBA; 5:30 am to |:30 


am. 
8.930 —= pag pany em CALIF.; 6.15 
riental bean 


8,955 SANTIAGO, CUBA; 7:30 am to |! 
8.960 A ALLIED HEADQUARTERS, NORTH 


ICA; early ev 
8.960 ALLIED HEADQUARTERS: “IN 
ITALY; Sundays on! r 
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NEW TELEVISION PLAN 


Post-war plans for world-wide television 
call for trans-ocean “relay” by means of 
filming scenes, flying the films overseas by 
fast plane, and rebroadcasting. 


‘OPPORTUNITY AD-LETS 


Advertisements in this section cost 20 cents a wor 
for each insertion. Name, address and initials mu 
be included at the above rate. Cash should accor 
pany all classified advertisements unless placed 
an accredited advertising agency. No advertiseme 
for less than ten words accepted. Ten percent di 
count six issues, twenty percent for twelve issues 
Objectionable or misleading advertisements not a 
cepted. Advertisements for July, 1944, issue m 
reach us not later than May 28, 1944. 
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New York 
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MR. TOMPKINS EXPLORES THE ATOM, 
by G. Gamow. Published by the Macmillan 
Co. Stiff cloth covers, 7 x 8! inches, 97 
pages. Price $2.00. 

Mr. Tompkins is a bank clerk, with a 
habit of sleeping through university lec- 
tures, and a subconscious which whisks him 

y to the realms of the sub-atomic dur- 

such slumber. The hook is a sequel to 
n earlier one: “Mr. Tompkins in Wonder- 
jana, 

Professor Gamow in his newer work 
takes his hero through a series of adven- 
tures in which the laws of probability are 
set aside (causing a mild sensation in his 
father-in-law’s highball), or leads him a 
wild dance as an electron visiting around 
with the inhabitants of the outer shells 
of a couple of sodium and chlorine atoms. 

Later Mr. Tompkins has his first view 
of a cyclotron. He has no sooner absorbed 
the first principles of atom-smashing than 
he gets across some of the “lowcr-voltage” 
circuits of the instrument and is precipi- 
tated into a chamber where an old wood- 
carver amuses himself with constructing 
atomic nuclei from protons and neutrons. 
Meanwhile he keeps in reserve a mysteri- 
ous box, marked “neutrinos,” though he 
admits that for all he knows, it may reatly 
contain nothing. 

The “Mr. Tompkins” stories occupy 
only the first half of the hook, the second 
half consisting of four lectures which give 
the key—in popular technical language— 
to the phenomena underlying the fantastic 
adventures of the sleeping Mr. Tompkins. 
Since the curiosity of the reader has been 
whetted, he is all the more likely to read 
the lectures which inspired the dreams. 


FUNDAMENTAL RADIO EXPERI- 
MENTS, by Robert C. Higgy. Published 
by John Wiley & Sons. Stiff cloth covers, 
515x814 inches, 95 pages. Price $1.50. 


Sufficient theory, according to the author, 
is included with the experiments given to 
enable the tests to be performed, but the 
book is intended purely as a laboratory 
manual, not a complete textbook in any 
sense. The amount of theory included is, 
however, somewhat greater than that usual- 
y included in the average laboratory man- 
ial, which often limits itself to describing 

hare outlines of the tests and leaves to 
instructor the whole task of supplying 
“know-why.” Students who work with- 
an instructor will find this quite a 
ble guide in their experiments. 

The experiments take modern practice 

account, and U.H.F. enters into a 
umber of them. Communications receivers 

1 transmitters are also subjects of ex- 
riments. 
In many 
hject are 
laptable 


Wide 


of tests on one 
making the book 
and individuals with 
differences in the equipment and time 


cases a variety 
indicated, 
to classes 


lable. The book is written with the 
esent shortage of supplies in mind, and 


ttle difficulty will be found in carrying 
t the experiments with even the limited 
paratus available in wartime. 

\n Appendix describes the construction 
a radio frequency and audio frequency 
cillator, vacuum-tube voltmeter and multi- 
ibrator used in some of the experiments, 
nd indicates that other pieces may also be 
nstructed without difficulty. 
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“ROGER WILCO.” ABC of Radio for Fly- 
ers, by Lieutenant Adras P. LaBorde, A.C. 
Military Service Publishing Co. Stiff cloth 
covers, 5x8 inches, 124 pages. Price $2.00. 

This book is almost unique in radio texts, 
in that it instructs flyers who know nothing 
about radio theory in the operation of their 
plane radio equipment, and does it without 
trying to enlighten them as to the underly- 
ing principles of the apparatus. Such in 
struction has its drawbacks, but is the per- 
fect method when students’ time is limited. 

A second feature—not entirely unique to 
day—is the language of instruction, strictly 
colloquial and using all the expletives and 
slang of an Army instructor. “Talk im 
type,” is what the blurb calls it. 

Freed from the necessity of imparting 
technical information, the author can con 
centrate on such simple, but much-needed 
warnings as, “Don’t leave that RAD-INT 
switch on INT while you're soloing. Hun- 
dreds of guys have done that very thing 
and hundreds will do it again. Why in the 
hell they want to leave the switch on INT 
when there’s no one else in the ship is for 
the booby doctors.” 

In similar racy language the reader is 
instructed on the use of the AUTO-MAN- 
UAL switch of his receiver. Although he 
might not know what an interphone is, and 
has even less notion of A.V.C., the style of 
the book is sufficiently impressive to drive 
him into the right path. 

Complete instructions on handling the set 
and methods of procedure are communi- 
cated, the emphasis throughout being on 
showing the correct course and warning 
against common beginners’ mistakes, with 
out wasting space in trying to explain wh) 
this should, or that must not, be done. 
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Radio School Directory 


TO OUR READERS—NOW IS THE TIME TO TAKE UP 


RADIO! 


TOW, more than ever before America needs trained radio men. The Army, the Navy 

and the Air Force are continuously on the lookout for men who have had training 

in radio. Scores of war industries require radio men in various capacities throughout 

the country. There now is and there will be a great shortage of radio men for years to 
come. Reputable schools of Radio advertise to help you. 








Send for FREE 52-page Book. It shows that ‘‘crack”® 
operators rely on something besides practice to develop 
their high speeds and proficiency. It explains the ‘‘knack’’ 
of sound-sense and sound-consciousness—the secret of 
speedy sending and receiving. Onee you acquire these 
mental processes, reading code becomes almost second 
nature to you. The Candler System, endorsed by telegraph 
champions, will train you quickly to be a High-Speed 
Radio Operator or Amateur. If you want s-p-e-e-d and 
vroficiency—send for this revealing book now. 
CANDLER SYSTEM CO. 525.2?%.2%%.2% 
« Denver, Colo., U.S.A 


And at 121 Kingsway, London, 


COMMERCIAL RADIO 


———=2B 
A radio training center for 


twenty-three years. 


W.C. 2, England 


INSTITUTE 


== 





Resiwent Courses ONLY 


Pre-Induction, Broadcast, Service, Aeronautical 


and Radio telegraphy classes now forming for 
June 19th. Literature upon request. 
Dept. C., 38 West Biddle St., Baltimore 1, Md. 
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Here’s How You Can Figure...« 
—On a BETTER Job 
and a Secure career in 
RADIO-ELECTRONICS 


CREI home study training in Practical Radio- 
Electronics Engineering equips you with the 
ibility to go after—and get—a better, secure, 
engineering job. 
After the war, will come the period of the 
“survival of the fittest’’.. Employers can then 
once again afford to be “choosey” in selecting 
the best-trained men for the best jobs. 
In our proven course of training, you learn 
not only how .. . but why! Your ability to 
solve tough problems of paper, and then fol- 
low up with the necessary mechanical opera- 
tion is a true indication that you have the 
confidence born of knowledge . . . confidence 
in your ability to get and hold an important 
job with a secure, promising future . . . These 
jobs are waiting today for radiomen with up- 
to-date technical training. 
ee ute CREI home study training now 
. and anee for security and happiness 
in the coming New World of Electronics ! 


WRITE TODAY! If you are a 
professional or amateur radio-man 
nd want to make more money 
let us prove to you we have 
something you need to qualify 
for the better job opportunities 
that can be yours. To help us 
intelligently answer your inquiry 


— please state briefly your educa- 
tion. radio experience and present 
position. 








CAPITOL RADIO 
ENGINEERING INSTITUTE | 


Dept. RC-6, 3224 16th St., N.W., Washington 10, D.C. 











ADIO today offers great fu- \ 
ture for women as well as = 
men. Demand for’ graduates 
exceeds supply. Courses also 
trical, Mechanical, Chemical, 
neering; Business Administration, 
Secretarial Science. Tuition, 
year. Cosmopolitan student 
Sept., Jan.. March. Catalog. 


TRI-STATE COLLEG 


Elec- 
Aeronautical Engi- 


in Civil, 


Accounting, 
living costs low. 61st 
body. Enter June, 


2464 College Ave. 
ANGOLA, INDIANA 


RADIO TECHNOLOGY 


RCA Institute offers an intensive two-year 
course of high standard embracing all phases 
of Radio and Television. Practical training 
with modern equipment. Also shorter spe- 
cialized courses in Commercial Radio Operat- 
ing. Radio and Television Servicing, and 
Aviation Communications. For Free Catalog 
write Dept. RC-44 


RCA INSTITUTES, Inc. 


A Radio Corporation a. America Service 
76 VARICK STREET EW YORK 13, N. Y. 





TRAIN NOW for 
postwar opportunities 
in this VAST, NEW 
field! Classes day 
= —- Call 


RADIO... 
E TR NI = or ie 
Dept. RC. 


RADIO-TELEVISION INSTITUTE 
480 Lexington Ave. (46th St.), New York, 
N. Y. Plaza 3-4585. Licensed by N. Y. State 








LES Correspondence Courses In 
arSex! RADIO »»3 ELECTRICAL € 
<a ELECTRICAL ENGINEERING ride ‘elec- 


< Bag yourself, at Low Cost, for secure 
plified, you can understand quickly. 
a fi 


RADIO “ENGINEERING 


Pte you to Se super-servi 
ician. ag — needed badly. Diploma 
« Tuitio $25. ither course. Defe 
Get copies of school ca 
magazines, complete details 


at caevecening Senet Franklin Sttn.., 
HINGTON, D. 


Get good grasp 


b den ool 


on comple- 
erred ogg A plan. 
alc 


— J 


Box 61- ces 
C. (Formerly at Lincoin, Nebr.) 








TWO NEW ELECTRON MICROSCOPES 


Two improved electron mic roscopes rep- 
resenting the culmination of four years of 
intensive research and engineering by the 
Radio Corporation of America were shown 
and demonstrated for the first time at the 
national wartime conference of the Society 
of American Bacteriologists at Hotel Penn 
sylvania, New York City, May 3 to May 5, 
and at the meeting of the New York State 
Medical Society the following week. 

Meade Brunet, manager of the Engineer- 


ing Products Department, RCA _ Victor 
Division, announced that one of the new 
576 


Printed 


instruments shown is an advanced model of 
the instrument that was introduced in 1940, 
and which is now heing utilized in impor- 
tant wartime research by many medical, 
industrial and university laboratories. 

The other new instrument is in compact 
console form, the first of its type to be 
developed. It is expected to have wide ap- 
plication in smaller industrial laboratories, 
hospitals, schools and other institutions and 
agencies who might not ordinarily be able 
to utilize the “super-eye” because of limited 
budgets and space. 
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NEW SOUND-ON-TAPE 
MACHINE 


NEW sound-on-tape machine, desti 

according to its inventor to fill 
important place in the post-war world 
recording devices, has recently been den 
strated at public showings. 

The device was developed by Jay For 
(Chief Engineer, l’onda Corporation ), 
learned the advantages of this type of 
cording while working as a film sound 1 
The principle was taken from that of 
film sound track—the main difference bei 


that he applied a needle to do the work 
done by an intensified light. The probl 
of how to press the sound track on 
tape with a needle without cutting it 5 
Fonda's first problem. This was solved 
through the adoption of a yieldable felt 


bed directly under the recording needle, on 
the basis of which the patents owned by 
the Fonda Corporation were subsequently 
granted. 

The tape, which is about twice the thic! 
ness of ordinary cellophane, runs under the 
needle at a rate of about 40 feet a min- 
ute and is capable of carrying 60 parallel 
grooves, 

The first commercial model, a neat, com- 
pact unit, not much larger than a table 
model radio receiver, is a precision instru- 
ment which records and plays back on 
lophane tape with high fidelity and low cost 
of operation. The tape, a little more th 
an inch in width, is an endless loop 320 
feet long and permits up to eight hours of 
constant recording at a cost of on ly 
cents per hour to the consumer 

When used as a reference recorder, titles 
of the various portions of the recording 
can be marked directly on the tape. Further- 
more, the tape, which is easily changed, is 

delivered in individual cartons with print- 
ed charts for identifying the recorded ma- 
terial. The simplicity of operation and its 
ability to indicate plainly what is recorded 
on it, in addition to the fact that changes 
in magazines are required only three times 
in every 24 hours of continuous operation 
is expected by the inventor to make this a 
unique precision recorder of great value as 
a reference file for the whole range of in- 
dustry (from small offices to traffic control 
towers at airports and monitoring of radio 
broadcasting), as well as for home 
and for innumerable federal, state and 
nicipal governmental applications. 

Both the recording and _ reproducing 
needles have permanert gem points which 
do not require changing and which eliminate 
shavings, thus making possible the play- 
back of the film virtually thousands of 


in 
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times without loss of tonal quality 
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It gives you in 
usable form 
pointers on 7 1dio, 
including fre- 
que ncy modu a- 
tion, tele 18107, 
etc. Also valual 
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A COMPLETE LIBRARY IN ONE BOOK 
AUDELS RADIOMANS GUIDE gives authentic Prinei- 


ples and Practices in Construction, Operation, Service 
and Repairs. Covers clearly and concisely radio funda- 
mentals—Ohm’s Law—Physics of sound as related to 
radio science—Measuring insiruments—Power supply 

Resistors — Inductors — Condensers — Transformers and 
examples—Broadcasting stations—Radio Telephony—Re- 
ceivers — Diagrams — Construction — Control Systems - 
Loudspeakers — Antennas — AutoRadio Phonograph 
Pick-ups—Public Address Systems—Aireraft and Marine 
Radio — Radio Compass — Beacons — Automatic Radio 
Alarms—Short Wave—Coil Caleulations—Testing—Cath- 
ode Ray Oscillographs — Static Eliminations — Trouble 
Pointers — Underwriter’s standards — Units and tables. PAY 
REVIEW QUESTIONS—READY Reference Index. ONLY 
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Easy to Apply 


. you will read along without effort, 
|; hardly realizing that you are actually 
studying and taking in vital informa- 
tion. Audels Radiomans Guide gives 
you just the right amount of mathe- 
matics required to cope with radio 
problems successfully. You can solve, 
with the aid of this extraordinary book, 
practically 
every radio prob- 
lem that comes 
up. At your fin- 
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complete index 


TION ple 
for instant use. 
d o 





TK us 


»t* qc 
Av << 
oF re ot gor, ot 
i «> wwe 
a \; ss 
ec* oo™ 4 ass . 
>» t 
ae 
¥ we A < 
‘7 4 


er ge 


\ 


‘1 




































/ ‘baad FF 
&, | ' ; ii ‘ ; / i 
‘ te’ 
“| guess the! Sarge hds a sore hroat today!" Raa» 


Cott: Ny UA) ee 


\ ! 





THE BUSIEST -c guTNGE"RADIO IN THE ARMY 


It’s here... there... everywhere. On the fighting fronts, in the training 
camps... wherever there is need to talk and Jisten the two-way Handie 
Talkie is busy, working ’round the clock. his amazing radiotelephone 


system is no larger than a cookie carton, weighs little more than five 


HANDIE TALKIE pounds and operates on batteries. It is a vital part of our military 
- * : ; | 

communications system. Motorola Radio Engineers saw the need for 
2-WAY Radio 


such a unit long before Pearl Harbor. They developed it and had it 


ready when Uncle Sam called. It’s a Motorola habit to be first! 


After the war, you can look to Motorola for new pioneering 


that will make Motorola home and car radio better than ever 


GALVIN MFG. CORPORATION + CHICAGO 51 


F-M RADIO » AUTOMATIC PHONOGRAPHS ¢ TELEVISION + F-M POLICE RADIO « RADAR + MILITARY RADIO COMMUNICATIONS 
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